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H E reception which the medical effiys 
and obſervations of the Society at Radio. 
burgh haye already met with, is the oc- 
caſion of this abridgment. Real and uſeful mat- 
ters of fact, accurately obſetved, appear to make 
up the more valuable part of the original work: 
Theſe "have been carefully preſerved in the a-- 
bridgment. An inſtance of our method we ſhall 
give in the meteofological tables, which al- 
though” reduced to one half of their original 
bulk, yet we hope ate not leſs clear and diſtin, 
fince nothing is omitted fave prefixing to every 
day the hour of obſervation, which being pretty 
hearly the fame was thought to be fully ſup- 
plied with one genetal remark. Of the whole 
work but three eſſays are omitted: One of theſe 
the Society ſeem to have bad an inclination to 
have dropped thernſelves ; and the other two ce 
accidentally left out in the abridgtnent. A 
mere catalogue of books, without any criticiſm 
or remarks. on any of them, appeared as uſe- 
leſs an article, as it is a dull entertainment: 
We had thetefore, from the writings of o- 
thers' and our own” obſervation, taken no ſmall 
pains to embelliſh this part of the work: But, 
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PREFACE. 
poo ame hed ws in- Ks 
ed to too great a bulk, 2 Fro me 

omit it, as inconſiſtent with the * = 


of this undertaking; which was, 
whole of this excellent work in in ry nfs 


[Rr as 7 and thereby — wr 
| inp 0 have endea 
not the matter, _—_— 0 wi 
comment of our own, fairly to give the — 
ſentiment, in the manner which he 
us to. haye intended ; and” Where it — 
doubtful, the AY ge 14 is oo ua, Fn 
e Foe 
onal notes; but w nt the wor t 
throughty, This ere Ning os 
cafion. for an e wr x dae 
| Wer 5 qui de dc regard.:t 
his un 4 With regar 25 15. os 
work, th c 8 har ws peed th to the ſeveral, v« v 
lumes which compoſe, it, a conciſe m 
their tnethod. of obſervation,” rules obſerved. in 
eclating matters of fact, Kc. The conciſeneſs of 
narrative, will not admit of much, abridgy 
ment; we ſhall Greene extract ſuch. part as 18 
for the 885 purpole, and give it neacly As 
own, words 
The necellity of making | medical obſereions 
communicating. 2 to the 1 is fl 
ciently obvious to. every phyfician: But phy: 
ficians, of the Britiſh es have, particular 
reaſons to be employed this way ; ſeeing we hay 
been, favouted with ver few of our, . ang 
that Hur climate, way. hene, and other 
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PREFACE 
22 eure of diſeaſes, are very different from 
t inhabitants of the continent; to which 
e added, that every nation has its own prevail- 
> mode of On theſe accounts, 
practieers muſt be under the greateſt dif- 
lc e te aceommodate foreign obſervations to 
own practice. The neceſſity of om yer = 
3 25 on a — among I 
appear in a light ta 
view of A dhe different — in which abr. 
— 9 — —— to us. Thoſe who 
v own practice, improve- 
ments and (diſcoveries; undertake a taſk very 
difficult to be executed as it ought, becauſe of 
the : 2 14 for it, which _— 
are ſagacity and owledge, to guard er- 
rory' and miſtakes in the aches an airs of 
things, and to diſtinguiſh between trifling facts, 
and ſueh as are n tobe remarked': Accu- 
raey to omit no effential circumſtance; and can- 
dour, to conceal nothing material. 

Several collections of obfervations, communi- 
cated to-fome conſiderable men by their corre- 
ſpondents, have been publiſhed, and ſeemed to 
promiſe more accuracy and candour, by paſſing 
through the hands of a cenſor equal to the taſk; 
but even in theſe, we find plain marks of the 
publiſher's too great ples or! or of his fear 
to offend. The only collections of this kind 
continued” of late, are the Acta Medica Bero- 
linenſia, and Acta Wratiſlavienſia; both theſe at 
leaſt labour under the difadvantages common to 
all foreign obſervators. The firſt ſeems to be 
VP: eompoſed * the ca without aſ- 
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ſiſtance, or exact memoirs ;-and the ſecond is in a 
language (the High Dutch) very little un- 
derſtood by the Britiſh, and contains many pa- 
pers foreign to the immediate improvement of 
phyſic. The laſt method of communicating ob- 
ſervations has been in collections made; by ſo- 
cieties; the moſt conſpicuous of which are the 
royal ſociety. i in London, the academie royale des 
ſciences at Paris, the acedemia ſcientiarum im- 
perialis at Peterſburg, and the academia nature - 
curioſorum in Germany; all inſtituted by pub- 
lic authority, for the advancement of natural 
knowledge, under which the ſeveral. 
of medicine are comprehended. The . 
cal tranſactions, and memoires de ma | 
and de phyſique, are valuable treaſures ; but = 
conſtitution of the Engliſh, ſociety and French 
academy does not allow them to inſert ſeveral 
things which a a7 calculated only for the im- 
rovement of phyſic would eaſily admit. The 
; 5 tranſactions ure yet of ſhort ſtanding, 
two volumes being only \ publiſhed, and are much 
on the ſame plan with the former two. The 
collections of the academia naturæ curioſorum 
appear to be more calculated for the immediate 
improvement of medicine than any of the ſor- b 
mer; but beſides containing many papers of na- in 
tural hiſtory and: philoſophy, and being liable to } 
the inconyeniencies of other. foreign obſeryations, Ir 
they omit ſeveral neceſſary articles, which, in 
our opinion, ought to be taken in. All we 
would be underſtood to infer from thele re- 
marks, is, that the charges of ſome, and the 
mixture of other e with the medical pa- 
Sie fen * Pers, 
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PREFACE. 
prevent their being ſo generally fought: 
after ; others are not — our climate 
anc practice; and ſome are to be read with 
ution: From all which we would conclude, 
that a collection of obſervations wholly relative to 
m :dicine, made in; our own country, and can») 
a and accurately related, would be the moſt, 
way to improve phyſic among us. 
The defir we have to remove- tha; _ 


* 


I. A regiſter of the height of the barome- 
ter, degrees of the thermometer and hygro- 
ſcope, quantity of rain that falls, the di- 
rection and force. of the wind, and ſtate of the 
weather at Edinburgh for twelve months; com 
pared with obſervations of the fame kind com- 


municated by N ah 


Il. An . tf the diſcaſes which have 
been epidemic, or moſt univerſal in Edinburgh, 
in the ſeveral ſeaſons of the preceding year, 
with an extract from the records of bu- 
—_ 


III. Obſervations and eflays on the follow- 
ing ſubjects, 1. Hiſtory of any part of phyſic. 
2, "Simple drugs. 3. Compound Galenical me- 


dicines. 4. Chemical operations and experi- 
I ments. 
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| 3 B. w. 2 air ; 

| 28. Ww. |2 (ai 10 
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g 11 f 

2 W. 12 15 
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| [* 8. W. 2 
9 11 ]E. I 
18. w. I 
| ; 1 B. w. I 
| 9 1 B. W. 2 
o 2 P. 1 
0 1 B. . I 
f O IB. W. 2 
; 7 2 P. W. | 
4 8 1 Þ. L 
8 18. 42 
? 8 2 B. e. * 12 
i 2 B. w. 2 
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125 2 P. Ww. 3 
1 3 O. W. 2 
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1 B. w. 1e 

28. w. 13 
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otal Depth 1,370 il | 

- ©" Baron: | Ther. bh Rain when 

Dead Hole D. n. D. the Mercury is at 

reateſt Heig inet — 0 112 112 6 ©. 1, is very ex- 
Leaſt Height 19 aer e 

Height at a Medium 29 8 9 6 2 1 k FOR 23k + 
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Barom rmom.} Hygroſc. Wind. = | 
| * | | — 7 — — enth. Nuin. 
or® Ar For lar: ro Afr Forenooh. | Afternoon. | 1 
Df. p.. Pf. DL. Df Direft. I Direct. fe Eo. af in. P. 
29 o 6 4 2 2] 2 28. W. 4 inſrainſo 135 
10 1] 9 2 2 22 388. w. [2 o 193 
9 79 2 1]2 18. W. 3 233 
9 cjio & 2 1 1 7. W. 13 d o8g 
9 Gio 6 2 of 1 8W. 2 d 063 
29 $19 21o 3 2 3] 2 . 2 
10 $j10 8 2 2] 2 oS.Ww. |2 
9 518 8] 2 2] 3 QE. l I 
9 o| 9 6| 2 6] 2 MN. 2 0 514 
8 fo of 2 4] 2 . I | 
11% 3/29 3111 fr of 2 fl 2 38. w. 13 
9 4% 3] 2 2] 2 11S. w. 3 | 
11 21 7] 2 2] 2 . W. |3 
29 79 8o 4] 2 1] 1 88. Ww. 2 | 
9 7] 2 20 7] 2 O8. w. [3 > 137 
10 72 211 x 98. Ww. 2 
17129 829 71 9 5/to 7] 2 of 2 OS. Ww. [3 
t1 ofto 8 2 of 1 88.w. |2 
10 319 3119 1986 2 D 092 
42424: z 0 373 
21129 3129 49 f/ 2 2 & 2 f. Ww. 
9 Fo 1] 2 3 2 08. 3 1 315 
29 419 Gio 2 1 4 2 18. e. 2 142 
29 yjlo oõ% 7] 2 2] 1 88. W. [1 | 
25/29 5129 719 8] 2 0 9 J 2 W. 2 094 
o 312 1 1 88. e. 4 0 110 
9 31 2 2 28. W. 3 
9 8|1 J 2 08. W. 2 yo ob 
Total Depth 2, 52 
Barom. | Ther. | H 
In. D. | In. D. | In. 
Height at a Mohan oem 29 6] 9 g]2 1 
Greateſt Height 29 8 713 © 
Leaſt Height 2 18 411 „ 
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29 1 1 SIN. W. IAN. W. 2 
29 1 & 2 AN- W. AN. 41 
11129 2 2 ON, IN. e. F 
12129 7 2 2 5. e. 2 8. e. = 
1330 © +2 2] 2 3j&. þ . 2 \þ 
l ; 2 1} 1 Ii. e. 2 
1 I 8 2 8. 2 
2 2 6 3 e. 13 
24 2 1 8. e. 2 
2 61 2 66.2.2 
2 2 IN. e. 43 
3% 4 4 E. 2 
3 2] 3 2 P. W. 2 
* 3 2 4 12 
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3 2 2 Þ. e. 2 
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I I „. 
I 1 5 W. 
I I . 
I 1 76. 

I 2 115. e. 
2 3] 1 98. e. 
2 0 2 FE. 
3o 2 AN. e. 
2 2 e. 
3d 3 N. 6. 
34 2 
2421 

2 2 W. 
2 2 1]E. 
2 6 
2 ? IN. 
2 of 1 IN. 
[ 1 h 
I I 

2 0 2 

r of 1 

I I 


1 In. D. 
H at a Medium —— 29 7 
— Height 30 2 


Leaſt Height 29 2 
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512 5 : Total Depth o, 093 


| Barom, | Ther. | Hygr. 
| | In. D. In. D. In. D. 
Height at a Medium «—— 29 812 71 5 
Greateſt Height 30 2115 93 | | 
Leaſt Height 29 <9 110 711 2 | 
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JUNE, 1733. 
Barom. Hygroſc. Wind. 
Aft. or alt. For® ¶ Aft. Forenoon. | Afternoon. 
5. Df Df. Df. Dr. Df. D| D o| Dire. [fo 
— | 9 "a 
1129 gjzg $12 7113 30 9 N. 2 W. 3 {fair 
| 2129 29 913 714 3011 W. In. IW. bn. | 1 Hair fai 
33 qe d 6113 4] 13 5 1E. 1 ſelouſelc 
430 29 913 6113 011 1E. o ſclouſcl 
5/29 29 813 3j12 6] 1 2 E. 2 ſelouſclou 
29 840 $113 4/12 8 1 JE. 2 fair fair 
7,29 89 $113 4/5 of 1 5 1|E, t [fair lou 
829 29 $112 gj13 of 1 5 2E. 2 ſclouffai 
9,29 7129 03 3113 2 1 1 8. e. 1 fair 
1029 812g gfi2 72 7| 12 1E. 2 fai 
11029 9029 9/13 8113 11 1E. 0 
12/29 929 714 $113 5| 1 o|E. 2 9 034 
13129 7129 7113 4114 5| 2 oN. 1 ſrainſclo 
14129 7129 714 45 3] 2 1|W, 1 {fair fair o 386 
15129 8/29 8/6 605 5| 1 1 S. w. 1 (cloufcloup 35 
16129 7/29 6016 0014 3] 15 o S. Ww. 2clouſfairſo 1 
17129 6629 gil 6614 3] 1 2 2 S. w. 2 ſclouſclouſo o8g 
18129 5/29 3114 613 5 1 6 2 W. 2 O55 
2 19129 2/29 1114 1113 5114 2 8. W. 0 03 
20128 9/28 94 1114 5| 1 IW. 2 0 31 
21129 3129 0113 9/13 7] 1 7 30 W. 3 0 173 
2229 8029 9/14 2114 6614 1 S. Ww. 145 
23]29 9029 9/15 oli 5 20 1 5 on” 2 
29 9029 914 8. 1 1E. 0 
25129 8029 9116 4415 o W. o o 08 
5 20129 929 gfi5 36 1] 175 o|E. o O 1 
27129 9/29 15 2114 1] 1 1]E. 2 
| 28129 8129 $16 olg of 1 2 S. Ww. Is 
29129 8029 8114 $114 1] 1 2 S. W. 2 
6 3029 929 14 7147 1 3 4 2 035 
; Total Depth 2, 148] 
Barom. | Ther. 105 : 
In. D. | In. D. | In. D. 
Height at a Medium 29 8 1 211 3 
Greateſt Height 30 016 112 8 
Leaſt Height 28 9112 610 9 
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L. DJ. Df. DL. Df. PI Dire8 fo 
16 51g o 1 i IN. w. I 
29 gigs 315 8] 1 f/ 1 3E. l 
14 515 of 1 4 1 5E. I 
14 71i5 1] 1 9] 1 . e. I 
29 915 7115 6] 1 7] 1 6E. 1 ]E, 
15 on 711 5] 158. e. 2 B. 
14 fis 6 1 5} 1 W. 2 W. 
15 14 2] 14 1. JW. 3 JW. 
29 7114 3[14 3] 1 8 1 6W, 3 JW. 
29 8113 8013 5] 1.3} 1 N. w. |(3[N. 
11029 829 804 2014 / 1 5| 1 W. 3 W. 
1229 8jg 73 9015 o 10/1 6W. 2 W. : 
113129 6j29 5114 5115 3 1 7] 1 40 W. 2|W. 3 fair [fat 
14129 6129 öh 2/1 3 2] 2 1] 1 AN. e. [2]N.e. | 1 {clouſfairſo 093 
15129 6/29 6114 6113 7] 1.4] 1 3]N.e. iN. e. | i fair fair 
16029 6129 6113 1112 7] 2 2 2 8JE. 2 [N. e. |2jrain 
17129 6029 61 3 4114 of 3 5] 2 N. e. [2N. e. 
18029 7129 74 1114 of 2 of 1 N. N o fair fair p 054 
19029 7129 7j13 6614 1] 1601 .w. 2 N. w. 2 
}zc[29 8[29 814 ofi5 4] 160 1 4% W. 2 W. 2 
12109 7129 7114 ofis 6| 2 of 1 2]W. 2 N. Ww. 
122029 8029 85 gig 5 I . [2]. 2 
823/29 8029 $14 8j1i5 q 1091 . 2[W. 3 
I 24129 8029 $|ig 105 31 2 00 1 2 W. 2 fair 
25129 929 914 ofi4 N 71 2 JW. 3 fair 115 
26129 8029 $14 44 0 1 5| 1 3 W. 2 fair fai 
27129 $129 $113 3014 $161 2|W. 2 fa 
2829 7129 614 75 3 1 4] 1 18. bw. | offog ſclo 
29029 5129 4114 3114 3] 1 5 1 IW. [fair ſclouſo 186 
30029 4129 4/13 8114 5] 2 of 1 bw. iN. W. | 2[fairſfair| 
| 1791 2|N. w. | 2ffairſfair 


Greateſt Height — 
Leaſt Height — —_ 


ITY nh In. D. n. D. 
Height at a Medium— 29 714 61 6 
1 
34 


2 « — —— — —— — 
7 — » 4 
* * v 
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045 


093] 
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au OBSERVATIONS: 


Weath 


Forenoon. 


Dire 12 Direct. 


Afternoon. 


0. Fo. JAY. 


| 
13 513 oft 1 JW. 2 N. w Klar 
12 73 8] 1 5] 1 ofW: 1]E. 1 fair fair 
13 51 1 4E. 1E. | {fair fair 
13:3/13 6] 1 5] 1 5B. e. 2]E. 1 {cloujclo 
13 | 1 8 1 E. 1 |E. 1 (cloujrai 
13.3] 2 4] 3 1J]E. 1E. [1 rain og 
13 66 3 1] 3 2E. 2 N. e i ſclou fog 
13 63 J 2 2N. e. [IV. i jClouſcio 
9 7113 1114 8 1 9f 1 N. w. oN. w o (clouffair 
13 1 1 gs. w. jos. e. 11 
14 52 of 1 3]W. 1 
135} 1 4] 1 385. w. > W.: 14 
14 3 1 1 4%. 2 W. 1 
13 1 3] 1 45. w 3 JW. 
12 414 0 1 7þ 1 4]W. IW. | 
13 of 1 $] 1 N. W. IN. W. o 
19129 79 4/12 4113 2 1 6 1 6Þ.w. 2 8. w. 
29 213 6134 2 0 1 88. Ww. 35. W. 3 
130 1 5 1 3]N.w. z N. w. o 
20129 79 is of 1 Ai S. w. [o. Ww. I 
219 6029 6014 1/2 of 2 3] 1 98. W. 2 W. I 
22129 729 7112 612 of rgf 1 WV. W. l 
23129 $29 812 7/13 2] 4'$ 1 4% W. 1 W. N 
29 79 F; 2% 3 9 1 4 1 5P. w. 28. W. 3 
329 59 6112 3012 3] 1 5] 1 5. 2 W. 2 
20 620 % 9113 2] 1 6] 1 N. W. [2 IN. W. | 
9 699 6012 8012 I 1 665. w. 1]W, I 
9 529 11 5112 I I AW. 1 IS. O 
9 iſeg 1 2 102 69 1 5S.w: 1. N 
9 49 52 5113 1 4 1 N. W. 2 N. w. ft 
9 3/29 2 1]12'4] 1 gf 1 45. 1 W. 2 
Total Depth 2, 675 
Barom. | Ther. | Hygr. 
In. D. In. D. In. D. 
Height at a Medium — 29 613 21 7 
Greateſt Height 29 815 03 3 
Leaſt Height 29 1112 151 © 
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8 EPTEM BEX, 


1733. 


Geese 
* A = 


— NN nns ee d We  »—-=-=—-_ == >=w == = == ww w 


Barom. | Ther. | Hy 
| | In. D. | In. D. | In 
Height at a Medium — 29 6|12 2|1 
Greateſt Height 30 2|13 83 
Leaſt Height 28 4110 511 
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OCTOBER), 


1733. 


. mars 


* 


Wind. 


or al fe" ron. g/e®- For- 


Alt“. 


3 —.— 


* D/. 5 Dil. b.. Dt. 


. fo 9 In. D. 


bn — 5 


— 


2.2) 


% 
A 
8. 


09 222 „ 89 0 „% „% % =a 4 „ 0 a 


' 


Fair o 060 


g 
2 fair fair 


2 8 1 
2 1] 1 
1741 
2 of 1 
1 31 
t 71 
181 
174 
2 6| 2 
2 4] 2 
2 3] 2 
2 4 2 
2 2 2 3 
19 1 5 2 
1417 2 
2 017 1 ; 
19/1 W. In I 
19] 1 $8. w. 1 if 
I 1 88. w. O 
1 8] W. 2 K oO 030 
1791 . 2 
2 Of 2 OÞ.W. | 2 
2 of 2 . 0 o ö 
2 of 1 7. w. o 2 |& 
2 2] 1 78. w. 2 2 | 
1 of 2 O. W. [3 3 
1 9 Ss. W. [3 3 206 
2 4] 1 98. W. 4 4 380 
i 6 1 W. 2 2 084 
t | 8 9S.Ww. 2 3 
Total Depth 1, 083 
Barom. | Ther. | Hygr. 
In. D. | In. D. | In. D. 
Height at a Medium 29 80 99 
Greateſt Height 90. 4113 7 
Leaſt Height 28 9128 9 3 


— A 


MEDICAL ESSAYS. 


— — 


NOVEMBER; 1733. 
Barom. Thermom| Hygroſc. Wind. 
anal. or ar-] Forenoon. Altern.. l 
: : _— _ * | 
Dr. DJT. D[f. DIL. D Dire. [fo Dire. fe. 8 
2 3 2 3. w. 3 P. w. 
2 2 1 JW, 3 IW. , 
1 8] 1 W. 12]W. 3 
1 8] 1 NN. iN. 4 
2 5 2 3]N. 3 W. : 
2 3| 2 2jW. o|W. 6 
2 of 1 7]W. HW. ! - 
2 of 2 og. o B. « 8 
2 2] 1 968. W. 28. w. g 
1 8 3 98. w. 3 8. w. 10 
2 2 V. 121W. 11 
2 2 0 2 MN. W. 2 N. w. P 
3 2 of 2 O8. W. 2 P. w. 13 
4 2 2 OS. W. 3 S. w. 14 
ol: 2 3] 2 B. W. 2 8. w. ts 
6 8-4 I OR. W. 2 8. W. 16 
17 2 1 OR 41W. 15 
8 2 of 1 98. w. 28. w. 18 
19 2 2 OB. W. 2 S. w. 16 
0 2 1 1 98. 28. U 
I 2 © 2 Oh. e. |28.c. 7 
2 2 1 2 . 2 
23 2 1] 2 oÞ.w. 3 B. w. ba 
2 7] 2 4Þ.w. 2 P. w. 2: 
5 1 of 1 ofW. 31W. 2: 
6 2 of 2 FW. 3 W. F 
27 1 8] 1 SW. 2|W. . 
28 2 4] 1 q. 2 W. af 
2 of 2 2|W. 2 W. th 
2 o 1 9. W. 2 8. w. F 
4 | N z 
Total Depth o, 326 
| 
Barom. | Ther. | Hygr. | 
| In. D. In. D. In. D. 
Height at a Medium 29 7|10-8|2 0 
Greateſt Height go 3112 7142 7 
Leaſt Height oy; 1 P3272 7 
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DE CEM B E R, 1733. 


| Barom. [Thermom.|Hygroſe. [. Wind. 


For Jae For-[afo For [af Forenoon. 
. DL. DIL. Pf. D l. DL Df Dire. ET Direct 


e — 


5 ay fn. P. 


o % U = % 9 9 8 
— 
Ee 
4 


| NN NNNNN SNNNDNNNN- 1 
2 


Barom. | Ther 
In. D. In. D. 
Height at a Medium ——— 2g 5 10 7 
Greateſt Height —PDD—— 30 2|12 6 
Leaſt Height 28 8] 8 9 


— —— = 


* 


- NN . 


Hygroſc. Wind. 
For"JAfe Forenoon. | Afternoon. 
DI. D. Dire. .o. Direct. Þ. 
29 $f 8019 « 2 +99 | — 3 
2 = . * 
; 2 3] 2 W. 2|W. 2 fair 
29 2 8% 2 2] 2 11S. w. 2 S. W. 2 fe 
| 7 J 2 3 2 5S.w. 25. W. |2 
7 2 1 Jo : 2 . hay - 
77 19] 2 . 2 W. 1 
8 2 8 2 68. W. [1Þ W. I 
9 9 9 38. bw. [i. I 
9 1 A 1 I 
74 191 S. | 
I W. w. 
- 1 51 78. W. iP. W. |2 
74 2 0 2 28. w. 1 ST 
73126] 2 58.5. 18. be. [1 
8 2] 2 5| 2 285 18. 11 
8 Ff 2 5] 2 48. 18. W. 1 
. 11 4 2 1] 2 38. w. 3 S. W. 
930 10 710 5 2 3] 2 3 18. W. |2 
130119 89% 2 5 Q&T, 1 |S. w. 1 if 
920 £ 10 0 2 of 1 28. W. IIS. W. |1 
29 49 40 J 2 12 18. w. aW. 2 
29 $9 ciog{ig]ht . faz W. 2 
9 7111 11 gf 2 5 2 . i 2 
29 310 49 J 2 1 2 W. 5 ſ. W. 5. 3 
29 gfio go 82 of 1 NN. W. [2(W. 3 
© 211 ofir 2] 2 6] 2 30W. 2|W. 3 
: 114] 2 5| 2 48 w. . 2 
2930 3130 11 8 2 5| 2 f W. * 2 
3030 3130 2 11 4 2 5| 2 JW. 2 W. = guiclou © 
31030 2130 2 9 4] 2 1| 1 SW. 2 N. Ww. 3 fair fair| 
Total Depth o, 593 
Barom. | Ther. Hyer. 
| In. D. | In. D. | In. D. 
Height at a Medium ——— 29 9 8 8|2 2 
Greateſt Height 30 611 52 8 
Leaſt Height 29 216 211 2 


” 


* 
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— | — 
FEBRUARY, 1734 | 
. — peach 
— . Rain, 
Forenoen. Afternoon. 
IT Da ſo, Dea. fe fe. I [fn. 5. 
I aW. | 3 {fair 
2 40 W.  3-jfai 
2 2 W. 3 
l 3/W, 3 11 
2 2 W. 2 
2 2 S. w. 3 
2 3 N. W. | 3 [fair fair 
l 1]W. 2 (cl 
2 38. w. |2 
2 3 N. W. | 3 fair o 24 
I 2D. W. 2 
2 28. w. I 
2 2/S. W. | 2 fair 023 
i 28. w. 3 fair lou 
2 48. W. [| 41a 
2 3 W. 2 ou 
I 38. w. 3 
2 3/N. 4 i 
I aW. 2 inſo obs 
2 3 N. w. 2 ir 
l 3 W. 2 a | 
2 2 8. W. 2 fair , 
- 28. w. 2 
2 © 2 W. I air | | 
2 18. I 0 "I 
2 18. l air | 
2 0. S. w. 2 fair | 
i 48. w. 3 ir 
Total Depth o, 59} 
| 
I. B. H. B. E. B. | 
Rs 29 610 1 9 | 
Greateſt Heaght 30 3112 242 | 
S gf 28 61 8 611 4 
Vor. I. F 


MEDICAL ESSAYS» 


** „ „„ 


MARCH; 1734 


* 


ä 
Bom Ihermom. — — 


o 
8 


Fort Aft · 
in S 
. „ >< 
I 1 f 
Ml AP 
13 21 | 
4 FP 
'5 Cy 1 
16 2 
7 11 7 | 
' | 
I { 
i 7 
# 1 1 
1 A 
4 1 
= I 
1 I 
1 I 
. 1 
. 2 
0 42 
2 2 
17 1? 
1 2 
1 7 : 
4 . 2 
' q 
'F 
I 2 
I L 
2 

| Total Depth 2, 12: 

| > | ' Barom. J Ther. Hy ; 

5 In. D. In. D. In. D. 
| Height at a Medium 29 511 11 7 8 | | 
' Greateſt Height - — 29 7 10 þ 23331461 5 4 
| Leaſt Height ———— 29 ir 3 | 


ad/ OBSERVATIONS. 


AFR II.? 


— 


1734. 


mn 


en [Thermom.|Hygroſe: 


ee Alt 


Greateſt Height ———— 30 2 7 


+ - LL” OAK 


Leaſt Height — 


1 


Wr 


2 6 3” T 


> q " 
. Df. Dl. b. I. B. D. — 0. Fo. [Af 
he 1 7B. W. aP. W. [3 
1 8. W. 3 JW. 2 1 
1 IW. 2]W, 2 
1 IW. aW. ja 
1 W. 2 N. e. 2 
1 68. e. Jo. w. 
1 NW. 2 W. 3 fair fair 
1 58. w. [z W. bn. 2 clouſfair 
1 W. In. 3 N. w. |; fair Hair 
1 IW. 5. |3 3 lou Ic 
1 AW. 2 i 
I . 2 
1 W. 2 
1 W. 3 f. 11 
1 3. e. l 
1 38. e. 1 
1 KE. In. 2 
1 E.“ 13 
I 41 12 
2 R. 2 
1 4E. 1 
2 IN. e. 2 
1 8E. 1 
1 2 18. e. 2 
139 
I W. 2 
1 68. Ww. 2 
1 3]|W. [2 
1 4S.w. 28 
1 48. w. 2 
Batom. Ther. H 
1. In. D. In. D. In. 
Height at 4 Medium 29 8122 bel © 1) 


7 . 
«q} 


F 2 
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MEDICAL ESSAYS 


— 4 * 


— 


* hs — - — 


MAY, 


* 


— 


734. 


— 


E 


1_ [IE = 
E 
+= 


2 D. 


Direct . Direct. [fo.Fo. al 
5 W. 2 P. W. Air 
4 e. 12 e. o 064 
2 N. 2 N. 
„W. 2 N. 
6 . ' I W. 
5 WW. 2 
W. ha 
. 1 
W. 4a. 
3 W. n. 3 
3 4 
W. 3 
2 N. W. 3 
3 142 
SIN. W. j1 
3. ji} 
„W. 11 
„ I 
W. 2 
W. 2 
lt 1 Bs 
3. w. [! 8 
3 W. 
5 | TW) 
IN. e. j2i{N.e. 
ON. e. 414k. 
3 N. e. 11 9, e. 
nne 
.6 n. 2E. & n. 
N. e. 3 N. e. 
4 
1 - Barom. | Ther. 
Height at wa” In. D. In. D. In. k 
a — 29 1-1 ; 91011 
Greateſt Height 3 13 913 : | * 4 
Leaſt * 319 8110 ti Ns 


* 


dh -- „ ( - -= — — = 


2. CAE. £2 


wt OBSERVATIONS. 4 


a} 3 2 11N;e, , o NE. 1 

2 a] 2 . e. ſo E. 4 ſ. Io 

2 , 1 5 „W. I y : 

1611 4W.- joW. i 

2 0 1 * ON. e. Of 

1 80 1 5[E  [2IE. 2 

0/44 2 3% & i LOW bl 

I I 5E. 1 E- 2 

I 1 4 193 | 

1 ds « / þ 2|E. 2 

1 1 . e. Jop. e. 0 

I I „W. I A. W. If 

171 PR PE 

2 2| 1 MN. e. N. e. 2 

2 J 2 N. e. 2 N. e. 2 

1 6] 1 IN. e. [2]N.e. 2 

1 of 1 7[N-&. . 12 

$1 30,6 ER. , 

1 4 1 3Þ eg |2} 

1 I . E. L E. 1 

2 2 e. AN e. a7 

3 2 W. * » W.- þ 4 

3173 3 N. e. 234 

42 8 o E. Þ 55 

2 311 7 1 IW. I 

11 14 ; * 

1 4] 1 JW. af > 5 

1 | 1 AW. 2 JW. 4 * 

x 8. 16. I 2 O25 
: 


Height at a Medjum —— 
Greateſt Height 
Leaſt Height 
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IQ 
20j29 
129 
2229 © 


2329 9 


CY 


2 


2g k 
29 
9 
9 
9 


2 
2 
2 
3 


9 
9 
9 


1% 


9 929 J14 


3114 
11 3 5 
1445 
14 
1 5 
po 1114 G14 80 
914 f 60 
: 1114 915 . 
p oft rs 3 
o-ofig 3116 
959 9/15 gf 5 
29 ſts 3114 
40 44 61's 
29 7112 013 
14 9114 
9 13 913 
$129 qe 013 ö 
15 , 
N29 3 14 C 
9 74 44 < 
97 
92155 3ſ6 5 
129 Fr6 915 3 
9 ofts 15 C 
$129 5/15 115 © 
29 3114 3Þ5 © 
20 414 1113 
5 rz 14 5 
9 14 3141 
29 813 9114 


®, ® © 
8 


o 
m — 
2 


—— 


= 
— ä — 
* 


NNNUGyh — —— — — ä — = =o =o oa ooo oo om 


- 


295 Ox wy. 


s * 
24 
1 


N N ——„-V—x7*2ů —＋3j;ůbõUĩ PVEBDEV = ow ow 


Va Va L 


9 20 


RA 
8 


222 


— „ 
F4 . . 
. * . 


„ %% „ . On 0 = 


— 


> 
' - 
. * * * 
. " " * 
= *. * . * 
- 9 * 


oe 
— 


- 
. 


®, 


, * 


H 
— Heigh 
Leaſt Height 


2 


mo 


rat a Mediam v— 
— 
* 


— — - 


Barom. I Ther. JH 

In. D. In. D. In 

29 7114 11 7 

30 1140 [3 8-22! 
29 312 641 2 a 


to + Ot 


tS to 


— 


pe OC 


adTOBSRRYAT IONS 4 


AUGUST, 


n 
| 122 
120 Yiz 12 217 [W aB. - tt 
2j qʒa q 6 1/9f1 5 W. n. N. 2 
o %] * 1. 8 5 N. W. 2 N. 12 
0 © 1 l org 611-9 [1 5 N. W. a2 IW. 18 
5129 99 9134 4/14 — 2 2 N. W. W. J 
520 e gig g14 601 6 6 W. IW. i 
7129 0 7 $14 411-71* 9 P. W. IW. 
29 229-203 5114 ee 41% er pi} 
zo dag? 5113. $14 7/21 [2 . iE. 1 
1029 2129 0114 42 713-914 9. LIN... , ja ik 
11129 Hag-2112 2 3 0 25 Ws - AW. 142 
12129 Gay" e 3 6/2 2 8 W. W. [1 
13129 Jg G 3113 82 OI. IB. W. ja if 
14129 79 6% 7114 i 6 1 6 P. W. i. f. w. ji k 
15/29 Gag Gr 94 32 Oli 5 B. W. iW. [1 
10029 8029 013 14 0% 8 SW. 121jW. 11 
17129 g s 513 7j2 ©f1 s N. e. [N. e. 1 
1820 $129 C 3 13 6a 8% 7 2. 1 
1029 6 I 1 711 7 — 124+. 142 
leo Ban hes 52 $4013 +: 46 1 
21130 1130'1Ji2 $13 i 768 71W. JHE.! ft 
22129 929 $113 2 $44 28. Se. [4 
een e. iS. W. 1 
1 Je 14 411 9]1 5 2 W. 6 f. þ2 
20129 4 91 1 oft s 3 W. 13 
27129 297114 513 19118 Iz IW. 1 
#29 89 7113 5113 2 114 9 1 JE. 14 
2929 4% 4%½% 7113 * 2 711 51. 2]E.614. 11 
3q28 8 $113 3,13 1j2 191 8 18. w. 11 
328 7128 $113 8113 9qj1 99 1. w. 
og Total Depth 1, 285 
Barom. ] Ther. | Hypr. 
In. D. In. D. In. P. 
Height at a Medium —— 29 613 3419 1 
Greateſt Height 30 115 64 9 
Leaſt Height 29 7112 54A 4 


"—_ 


1 


4. Mun ple ALIS S Ave 


SEPTEMBER, 


734. 


180 N W. g 12 
rx £ 4 WV. - 13 
1 4 DS. w. 13h 
I's N. W. T2 
2 9 . 
1 0 2 W. I 
2 2 W. E 
1 2 v. I 
2 2 IN. 2 
1 AN. w. 4 
1 6 W. 5 f. 1 
18 1B. W. [1 
vu 1 W. bn 
11 0 2 „W. 2 0 
TY: 2 W. 42 
2 0 1 A 
1 8 5 '2 8 "© 
1 0 138. 12 if 
2 6 „ Re . 
2 „ LD. . N | 
2 6. ai 
1 * 4 I2} wet 
N 1 . 2 k I ir 
29 3129 312 2 1 1 [fair jclou 
pap Bag J. 4 2 2 fair fair o 090 
eo dg - 1 2 12 Klouſdogo 035; 
: It 2 2 1 I 
128 | 1 1 1 
f ty i 8 2 2 logo 116 
{bd 291] 9 2 3 [| 
9 Total Depth 1, 172 
. D: th. D. Jn 'D. 
Height at a Medium 29 612 [18 
Greateſt Height o '© 2 
18 30 9114 4 9 
Leaſt Hei gt —— 28 719 9 2 


5” 


[S} 


"wales 


ad, OBSERVATIONS. 4g 


6 


OCTOBER, 2754 


__—.. A. 


4 


- 
a 


m | Hygroſe. 
af 
4 Df. DH. DH. Di | 
b 411 q: 22 og. w. 48 wr. 
rai: (right B. v. 38 
% Jr 26. w. N 
9 Git 22 22 118. oS. 
i 21 5j23f2 iN. FR” © 
+ ez of 2 418. 1E. 
9 4 7 iz N. e. N. 
9 cho e 2 '6fi 8%. 2%. 
tha ho cf2 412 2 3 W. 
© 2ho A2 412 © 135.w 
a 3560 2 312 3 1 S8. 
9 9h o 12K l 18. 
© ot cf2 2409 11'N. e. 
oa * 40302 9 ON. 
g 7 ˙⁰ 42 gt: 7 oN. e. 
94 ⁰ 2412 2 2 N. . 
37 32 32 © 2 N. þ w. 
19 2110 52 7/2 © w. 
959 3]2 of2 © 6. 
99g z 0e n. 
jo 302 62 8 . 
9 $0 oz 612 4 . 
© O *5|2 62 6 
t th2 23 03 0 3. 
9 g 52 52 8 W. 
1 31 002 69 W. 
Jy" 9s W. 
q 9 81 10 6 W. 
939 42 2/2 36. * 
931992 3f7z 5% $ - 
9 ctr 5/2 12 © e. 
' Total Depth 1, 321 
| Barom. | Ther. 105 
| In. D.] In. D. In. D. 
Height at a Medium ——— 29 5 to 32 2 
Greateſt Height — 0 ©2113 F132 
Leaſt Height — 28 8 9 61 6 
13 2 9 
—— N G 


— 3 MEDICAL 256 46 
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NOVEMBER, 1734+, 
Direct. . Direct 
202 OP. w. |L 
ö 3 1208. 4 
2 1421 I 
2 12 © | 1 
2 12 18. w. 2 
2 32 18. w. i 
2 02 OB. w. 1 
2 32 28. W. [1 
32 5/2 78. w. [1 
2/312 28. W. [1 
2 12 18. W. 1 
2 22 I jo. 20 | 
2 412 48. W. L 
42 5/2 28. e. |t 
2 1/2 0 f. e. Ii 
2 003 OB. iNW. 
2 O N iV. [2 00 cle oO 144 
2.312 2 W. e . 1 ſtair fair jo 090 ic 
2 52 38. x |S. be. og [fog 20 
. 2 22 3 f. w. [i. W. | 21 
2 32 3 W. le. pat | 2; 
2 32 2 8. Ww. W. |2 [fair air p 385 2: 
2:2|2 3 W.  [o|S.e: . | 1 fag 2. 
| qi 9/1 N. e. [|2|]N.e. | 2 o 130 24 
| 2602 2 . e.. [1Þ.e. | 1 1s | 20 
2/4412 0 N. N. 2 It 150 2 
8 o. 7 , 1] 2 
212 31 6B. W. 3B. w. 2 090 { 21 
2 62 7 P. w. SW. A B. w. I w. 2 [fat 070 30 
262 3 W. 2. |: ol 3 
8 1 8 1 | , ye 2. 
Total Depth 1, 606 
5 ö Barom. Ther. 1 f. 
| In. D. In, D In. Nag e 
I 91.9 342 — | 
; Greateſt Height — 30 411 742 7 | 
þ Height | 34 7 739: 0 i 


VAT.IONS. 


bc. 


3 * 


DECEMBER, 1734. 


82 


| Barom. [Thermom, Hygroſe. | Wind. | 
| | | Weath. [Rain. 
fror For- Aft Forenoon. | Afternoon. | 
BT Dr. DF. DL. 5 Pires. |fo.| Dea. ſo. In. D 
11 Fer 52 32 38. w. 3 . w. 
$5882 3/2 28 w 28. w. - 
8 s 8/2 32 3. be. 28 be, 
80 8 412 42 3Þ- 'Y wo 190 
919 5/252 SE. 2 E. raino O50 
9 5 9 713 013 ofW. 2 W. | 
9 of 8 82 82 5W. 4 n. 2 N. v. 090 
9 Oo iz 6]2 48. W. II. w 
O q 9 62 52 4. w. 28. w. 
8 9 9 FZ 32 38. 38. i 
8 51 8 82 82 3 [N. Ww. 3 N. w. ir o 156 
9 31 9 2/2 442 3Þ I ir jo o 
94943 42 8 B. e. 1. e. jo 075 
9 1] 9 4j2 642 38. 28. 
9 319 112 212 5 N. e. 2 N. e. 
8418 232 5 [W. In. 2 IW. bn. 460 
8 0902 5[2 5 P. e. 1 B. e. 205 
go 8 902 5/2 36. w. 28. w. 240 
9 59 2 32 3. w. 38. w. | 
9 3] 9 22 52 5Þ.w. 28. w. 
8 618 $]2 3]2 68. w. 28. w. 
7 9 8 52 5/2 6]W. 1 W. 
7418 2 8 2 78. be. 28. 6e. 
o 6010 302 712 7. w. 28. w. 385 
8 3] 8 802 52 5 [W. 2 W. 090 
9 glto 7/2 3}Þ2 3B. lw. 48. C w. 
9 2010 C02 202 2 f. bw. 3 8. bw. 
1 9 gio 202 602 OP. bw. 2 W. bn. 
8 89 ol2 2|2 2. be. [i. 6 e. 170 
8 3] 9 cz 3|1 9 P. Ew. IP. 0 
9 99 gz 102 3 P. w. 4. w. 
Total Depth 2, 332 
Barom. | Ther. | Hygr. 
8 1 In. D. | In. D. In. D. 
Height at a Medium — 29 0 9 12 4 
Greateſt Height 29 81 53 0 
Leaſt Height $3..04: 7-44} $9 
— — — — — — 


4 MEDICAL. ESSAYS 


JANUARY, 1735. ö 
"_ Thermom Hygroſe. Wind. * 5 
ä — Veatn. 
For Aftu,. For fn For Aft" Forenoon. | Aſternoon. | 
. DT. Pf. B .f. Df. DIE. B Pheg. ge, Dec. Fo. Af. in. D 
129 gzo o 32 312 3 W. 4 ſ. [W. 2 Far fair 
| 29 $129 Gao Fl 2 312 3 P. W. 4. W. [4] 
29 929 99 2 3/2 38.w. W. 3 fair 
30 430 49 J 312 21.5: 3 8. Ww. |3 fair 
830 c Bj11 1/111 3/2 62 68. w. [3]W. 4H 
29 629 31 2 612 4|W. 3B. w. | 4 jou 
7128 7128 & 8 12 102 2B. w. [4W. 13 
28 48 2} 8 2312 3, 1 
28 412868 2 712 6]W. 1 W. 2 (far fair 
10128 928 of 7 52 512 4]W. 2]W, i [fair fog 
11028 929 of 8 712 512 7E. 2 N. 2 0 
12429 5/29 5| 7 2 22 N. w. [z N. w. 2 ir 
1329 3129 0 7 22 02 18. 28. e. z no lo 
14.28 6028 7] 8 812 22 OW. In. AW. b n. z lo 
15029 1129 2] 9 2 2 22 3 W. 31W. 2 fair air 
16129 3029 30 8 2 602 56. w. 2 W. 2 falr fair 
17129 529 f/ 8 312 52 3 W. 2 [W. 2 fair 
18029 2129 1} 9 2 52 68. mw, 2 B. w. 2 ſclou 
19129 2129 3/9 $9 52 512 [W. N. 3 ,clou 
20129 7129 80 8 2] 2 302 2|N. 2 N. 2 (Cl 
21029 gjzg 8[-8 71: 0j2 OW. n. 2B. w. |2 fair fel 
22029 8029 gf 8 2 32 2 [W. 2 N. = 
23029 829 8 8 2 111 9 E. 2 E. 2 
24329 8929 8 8 oy 92 ON. w. = : bse 410 
25129 8030 1] 8 62 311 9|W. 2 W. z cle 
26130 oſzg gl 9 J 612 7 |W. 2|W. 2 fair lou 
27129 gfzy gl 9 92 602 2|W, 2 2 fair 
28029 9030 20 52 32 5 [W. 3E. 2 cloufrain 
12930 330 219 112 4|2 4 W. 2J¼. 2 clouſ ix 
30030 23 1] 0 8/0 442 82 5 W. 2 JW. 2 fair ſc o. 
31130 2130 309 ; 12 3 ÞV. 2 JW. 2 fair fair 
Total Depth 2, 955 
Rirom, J Ther. J Hygr. 
In. D. In. D.] In. D. 
i} Height at a Medium —— 29 5 9 212 7 
| Greateii Height— — 30 3 613 o 
Leaſt Height 298 217 611 9 
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JUNE, 1735 
Barom. [Thermom | Hygroſc. Wind. 
Un. 
[Afr Forenoon. | Afternoon 
E 11. DI Dir |fo| Direct 
020 2 112 ON. e 2 N. e. 
2 02 N. e. iN. e. 
2 82 2 N. e 2 N. e. 
955 2 0[1 9jN.e 108. 
1 8/1 5]N.w. [2j]N, w. ; 
1 ; 1 3 N. w 2|E. 
18 5]E. IW. 
1511 4 W. 18. W. 
070 1 51 4. w. [2|W.5C. 
1 411 5. 1 N. w. 
16 1 31W. iV. 
1611 4. OW. 
030 1811 6 Iv. 1]W, 
190 1 611 4/W. 1 IW. 
1 4 31S. bw. 28. 6 w. 2 
15 5. 2 W. 2 
t4|r5Þ. 2/9. e. 2 | 
150 I 6 i 7IE. 2 E. 2 
i $]1 6E. 5 n. [2 E. In. 2 | 
2 4\2 ON. e. [2 N. e. |2 | 
2 4|2 IN. e. [2 E. bn, | 2 fair ſelou | 
2 1]1 N. w. [z N. e. |2 
1 8/1 5 N. e. [2 N. e. 1 
161 5 W. 2 W. 11 
15 6]W. 2 W. 2 F 
00 1711 4]W. 1]W. 3 | 
tgf1 SW. 2 W. 2 [. 
159. 2 8. e. I I 
970 2 21 5|W. 2 W. 2 ; 
1 61 4]N.w. |2|W. 2 | 
35 s. |: | | ; 
720 | 
| Barom. | Ther. 15 
| In. D. | In. D. | In. D. 
| Greateſt Height 30 1115 08 . 
| Leaſt Height 29 4111 " | 
— — —— — — —— — 1 
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AUGUST, 


19 
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Seon - w 0 WOW oenone eee 


Greateſt Height 


Leaſt Height 


15 7 I | 
1 7Þ.e. 2 | 
1 W. I 
1 68. e. 2 
1 6 IN. e. 2 
1 7 N. e. 2 
1 5 N. e. 2 | 
1 5 E. 2 
i 4E. : | 
[ 
F I | 
1 4. w. 2 
1 5 P. w. 2 
17 V. 2 
140. 2 
1 4 W. 2 
2 OB. w. 2 
2 1 8. w. 2 
1 68. w. 2 
1 6 W. 2 
1 W. 2 
1 ö w. 2 W. 
+ w. 208. 
1 6 W. 1 IW. 
1 9B. bw. 28. 5 w. 
1 7 P. bw. 2 N. e. 
1 6 W. 1 IW. | 
1 9Þ.W. _ 
& 21W, 
+ 4 2|W. bn. 
1 W. 2 JW. 
Barom. | Ther. Hygr- 
In. D. | In. D. In. D. 
to 3117 1 © 
a. 
* 8113 911 9 


Height at a Medium 29 
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Aﬀe® or aft Forenoon. | Afternoon 
iT. DT. Df. D.| Direct. .o] Direct. |fo 
1911 2 W. 
1811 3 W. 
| 1711 3B. w. 
1511 3 N. w. 
2312 1]W. 
1911 2 W. 
2411 2 JW. 
11 91 2 8. w. 
312 311 2 N. 
1611 2 IN. w. | 
511 61 [r{W.5fC. 
1811 1 B. w. 
51 81 iW. 
1911 2 W. 
1811 2 W. 
112 011 1 IW. 
1811 2 P. wW. 
14 1 911 3 B. w. 
1912 IW. 
2912 II. w. 
2 011 + P. w. 
1911 3 W. 
1711 - 12]W. 
22 2|1 iN. w. 
112 ©[1 2 N. 
011 71 2 JW. 
2 611 .bn. 
211911 I 
1811 2 W. 
2 22 3 P. w. 
Barom. | Ther. | Hygr. 
| In. D. In. D.] In. D. 
Greateſt Height 30 014 4142 9g 
Leaſt Height ä onen 
Height at a Medium — 29 6112 1 8 
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* 1 
| of 
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10 4 E e. [I. e. 2 . 
2 2|2 2 - . 8 2 1 
72 31 9B. e. 2B. e. |2 4 
712 3/2 3. e. 2 P. e. 2 
2 41 78. e. IP. W. 2 
2 8. W. [2 B. W. 2 
2 e. IFR. e, 42 
5 J 5 ſ. lo . þ 
2 3|2/2|E.61, |1 . 
23/2 28. e. I 1 
2 5 8. I 11 
22 7% 6N. 2 
3 Z 7 FRP. 2 
2 $]2 OE. © 
2 82 7 P. w. 2 
2 21 8 [W. 2 
2 011 6 .bn. 2 
18/1 5 N. W. |2 
5jt 8]1 7|W. I 
2 0]2 o. I 
Barom. | Ther. | Hygr, 
11 - In. D. | In. D. | In. D. 
reate igt q 30 12 I 
Leaſt Height 29 ; 8 4 1 5 
o 812 2 


Height at a Medium —— 29 91 
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JANUARY, 1736. 
. [Thermom | Hygroſc. 
ir por. ſatt por. [Afr 
I. Dl. DL. D.. D 0. 
29 510 10 q 02 52 6. e. 3 12 
| 29 5/0 io 302 82 7868. e. 2 42 
29 I} 9 8/0 32 62z 5 S. 5e. 2 43 
29 101 5/1 2 72 68. 2 3 
29 6} 9 4110 2812 .bw. 2 3 
29 6jto 1110 2 62 38. w. 3 2 
29 7%, $10 giz 3 lz 3 W. 2 11 
29 6hto 209 gz 52 5 8. be. |2 2 
29 gj10 qq 502 402 5S.W. [2 i ſelou 
29 i} 9 40 82 42 3 8. 2 2 fair fai 
29 00 9 9 of2 4|2 38. w. 2 2 fair fair 
12429 329 3} 8 66 9 3]2 412 48. 2 2 fair 
14 229 11 9 ro 3]2 5 [2 48. 3e. |2 42 
8 99 oj2z 5|2 5 8. w. 2 2 |clouſfair 
29 of 8 8 5j2 6% 6 [W. 2 2 fair fai 
16129 1129 1] 7 448 1]2 93 o W. 2 2 fair 
93] 7 448 ojz 9]2 98. o o fair ff 
9 38 49 ojz oz 98. 0 ſo ſelou 
9 49 3 9 202 92 48. w. [1 3 fai 
9 8 99 3/1 42 48. w. 2 © |f: 
9 37808 gz 5 z 4/W. 2 41 
9 0 8 N s 302 7 3 N. 2 2 
96737 9j2 412 3 N. 2 2 ff 
9 28. 5 8 7/2 32 5 f. be. 2 2 
8 98 79 of2 8 2 5 S. w. 2 2 fair f 
8 of 8 8 802 7): 5|W. I 1 ſſno fair 
9 2} 9 4: pp | = þ4 9h o o ſcloulfai 
29 429 49 5] 9 5j2 62 55. e. 2 2 clouſc 
29 6029 60 8 8] 8 6j2 72 W. 2 2 |clouſclo 
29 7 8] 9 qz o[2 9. e. I 1 [fog fair 
1129 4129 41 8 68 802 92 98. e. o o fog [fog 
Barom. | Ther. | Hygr. 
* 9 In. D. | In. D. | In. D. 
rea eight 2 11 O 
Leaſt Height 28 7 l ; 4 
Height at a Medium ——— 29, 3149 2|2 5 
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Height at a Medium — 29 41 


Leaſt Hei 


Greateſt Hei 


Vor. I. 


ME DICA L ESSAYS 


— 


— — 


unn. a6. 

| E „e. g N. e. 3 

2221 2 N. e. 2 N. e. 2 

82 3/2 o|E. aN. e. 2 ft. 

1. 112 2{N.w. aN. W. |2 

io q 4/2 1]2 31W. [zB. v. I 

9 2 22 OB. Ww. [2Þ.w. |2 

9.02 21 N. W. ZN. w. 2 

8 512 o 2 OW. W. 2 

29 5] 9 3/10 102 01 6/W.+bn.:|2|W.bn. 2 

to[29' 729 71] 9 O11 112 11968. w. 2 P. w. 2 

11 4111 802 01 9. W. 45. w. 3 

12 50/12 2/2 1198. w. iW. 2 

11 f 71191 768. AW. 2 

0:30 oi z 9s N. W. IN. W. [1 

30 10 79 82 203 o|E. AE. 2 

to 41˙¹1 103 212 4 J1P:e. 2 

io 5|11 32 519. e. 28. e. 2 

0 9 1jlo 62 11 88. e. 28. e. 2 

9519 5 iz of g9Þ. e. 349: e. 2 

9 79 812 52 6E. 2. 2 

o 1072512 4 e. 2. 6. 2 

22029 3129 2 5/1 2 69 f. e.. 28. . 2 

23029 1029 110 1] 9 2 913 2E. 2 E 12 

24129 1129 1ſto 30 3 43 © 2E. 1 

25129 3/29 4ji1 5j12 23 az ON. e. [oW. I 

29 40/0 9/12 of2 22 3 P. w. oB. bw. lo 

29 5/0 6011 42 52 5 P. e. [B. e. 14 

29 5/11 9/14 7j2 72 OP. e. 2 B e. 2 fre 

29 Fo 6061 13 13 1E. 2 EB. 2 

3620 (0 zi 5.2 303 02 1B. w. iB. W. lo 

11 6.1 302 59 W. 2 W. 2 

| 
Barom. 

Greateſt Heioh In. D. * In 1. B. N c 
| rea eight 9 211 
| | Leaſt Height 4 0+ 9 22 10 
— — 29 6110 3512 2 | H 


and OBSERVATIONS. 


APRIL, 1736. 


* * TX —. 


: Hygroſc. Wind. |. 


eee 


Direct. lo. Direct. ro [AF. 


2129 29 8/11 5112 
2229 929 811 8013 
23129 $130 913 413 
2430 130 14 3114 5 
25130 0029 9.12 qqi2 7 
2029 29 13 13 
1129 9,9 9113 5013 3 
2830 1130 1113 914 
13 13 
10 10 1 


2930 2130 
3030 2130 


.D 
11 4% 602 6]2 N. e. . ©. 
tt oftt 3 1]2 N. e. N. e. 
12 2113 3 oz 5 N. e. oN. e. 
12 913 42 31 9. w. oB. w. 
112 31 6j2 i 88. W. 2 N. e. 
11 3012 21 71 6 N. v. 2 N. w. 
to $10 21 $1 3 W. 2 W. n 
11 gitt gſ2 1 9 W. ö n. 2 W. In. 
gig I 2 N. w 
997 4 „W. |2|W.bn 
10 810 42 of1 . 2 N. e. 
95] 87]29]2 7 N. e. z N. e 
8 5198/2 2 7 N. w. [z N. . 
10 t 289. 48 
10 5110 52 62 OW. I n. [W. bn 
10 4110 32 92 2 N. & W. 2 N. S0 
10 dio 5/2 of SN. Ww. 2 N. w. 
10 40 3]2 of1 6 IW. 2 N. W. 
10 210 2 oft SW. In. aW. In 
29 7129 i 52 2191 5. 2 M 
1811 76. © S. e. 
1818 0 
2 02 OÞ. 
2 01 5Þ. 
2 01 8Þ. 
1911 48. 
1611 78. 
1911 5 
313 
19115 


— 


Greateſt Height 30 314 53 
Leaſt Height —— 2 $ 18 18 
| Height at a Medium —— 29 11511 9 3 
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MAY, 956. 1. 
| 131 2 N. w. IZ N. bw 6 
14113 +6 w. Ja. 0 
131 IN. W. PN. w. 
1-4]: 5 N. w. [z N. e. 
t'541 4]N.e. z N. e. ; 
151 3 4G 121 e. 
1 51 4/N. e. 2 N. e. ( 
13 ea 8} 5: : | 
1 514 N. e. {2j}N. e. f 
19118 * 2 N. e. 
82 Oi 7 [N.@& 2 N. e. \ 
16111 7 e. 2 N. e. | \ 
1 7 8]N.e. [2jN.ec. 
2312 7]N.e. 2E. 
3413 2 E- 13 E. 0 
1 91 6B. Ww. 2 P. w. 0 
1 61 5 P. W. Iz. f˖ 
. 17116 2E. ! 
2 311 8JE. 2]E.6bn. | . 
2 9 6|E.bn. |2jE.6n. | 1 
"212 © bo 2 E | 
904 9 K. 2 | 
1912 1]E. 1E. 
#31 5 . 0 W. f 
15111 a 3 JW. I 
I 4 I 4 D. W. 2 P. W. 0 
1.4417 E. 2 P. e. \ 
2 ola iN. e. |j|2jN.e. 0 
2 013 2 N. e. 2 N. e. a 
| 2 1 8 N. e. 2 E. =» 
| i 6|1 5 e. N. e. t 
122 — — — — — \ 
{ 
| From. Ther. | Hygr. t 
Hei ht Gal In. D. In. D. In. D. ( 
| Greateſt Heig — 3 : 43-2 
| Leaſt Height 29 : — 2. — 8 
| Height at a Medium. 29 8 8j4-7 
| 


ad/OBSERVATIHI'ON'S. 6; 
Nen MT ee | * 

An actount of the diſeaſes which were moſt fre- 
quent in Edinbur in the years 173 1, 1732, 
1733, 1734» and 1735. 0 


3 1731. | 
HE ſagacious Sydenham. having claſſed epide- 
T mical diſtempers under ſuch as make their ap- 
pearance in the ſpring, or in the autumn, we ſhall be- 
in our medical year at the ſummer ſolſtice, when the 
ring diſeaſes are worn out, and before the declenſion 
of the fun has brought on the product of the autumn. 
In the year 1731, in the month of June, many were 
ſcized with a ſwelling in the face, and ſalivary glands, 
without any fever or redneſs of the ſkin, which gave 
way to a gentle purge or two. "2 
In July and Auguſt, this ſwelling grew more of the 
eryſipelas kind, and fell chiefly upon the forehead and 
e- lids; but the ſkin was not high- coloured, nor the 
ever violent. This yielded, to purges and bliſters. 
Near a- kin to this were the ophthalmia, tooth-ach, pains 
in the head, and a ſlight theumatiſm, which were pretty 
frequent, but not very acute, generally yielding to once 
bleeding, and a few purges. About the end of July, 
ſome agues appeared, which gave way to the common, 
methods. In Auguſt, the baſtard ſmall-pox broke out 
among children, preceded by feveriſh ſymproms, which, 
were commonly very. gentle, and the eruption eaſy. 
Some had. a ſecond eruption upon the firſt going off; 
others a third: but even this fort required little more 
than a cooling regimen. In this month, the cholera 
was pretty frequent, tho* gentle, and was cured by 
ſome doſes of rhubarb. Dyſenteries ſucceeded, often 
tedious, tho' rarely mortal. Repeated doſcs of ipeca- 
cuanha, of rhubarb with calomel, which often proved 
emetic, with an opiate every evening, were moſt ſuc- 
ceſsful. Aſtringent medicines, without gentle revul- 
lions and evacuations, generally retarded the cure. : , 
n 
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In October, a pleuriſy became frequent. The pai 
was moſtly external, increaſed by touching he wi 
or lying on the ſide affected. The violence and conti- 
nuance of the pain, the and frequency of the 
pulſe, did ndt entirely yield ta bleeding; but bliſters on 
the part affected gave great relief. This diſeaſe at length 

into a pleuritic fever, in which the pain was 
neither ſo conſtant or acute as in the pleuriſy; but the 
breathing was more difficult, and the pulſe more diſ- 
orderly, and often low. This diſeaſe was rather obſti- 
nate than mortal. 
In November, a ſlow fever prevail 
more in the neighbouring villages, attended with a vio- 
lent pain of the head, a quick deliriums, 
and watchfulneſs. Several of the elder fort died ; but of 
the younger many voided worms, and recovered. 
In December and] a fever was frequent among 
the common people, which with a diarrhœa. This, 
when neglected, ſunk the pulſe, brought on deliriums 
Phoretics, or opiates ; but, on the tenth or twelfth day, 
the patients died. Such as were early bled and vomited, 
and then took opiates, were well on the fifth or ſixth 
day. Some had a diarrhoea without any fever; but this 
was carried off by vomits and purges. An inflamma- 
tory quinſy likewiſe, with -an acute fever, was fre- 
quent, and was cured by plentifully bleeding in the be- 
ginning, and bliſtering. Sometimes it went off in na- 
tural ſweats, after letting blood. 

In February, the ſlow fever of November became 
more frequent and dangerous, and the ſymiptoms more 
— #5 which were added — Motens and 
ſtartings of the tendons, and bleedings at the noſe, with- 
out relief. In moſt, the pulſe was little and quick; in 
ſome ſcarce changed from the natural; in others the 
arteries were full, but contracted weakly ; the urine 
was pale, without ſediment. Remedies availed not 

early applied; but bleeding and vomiting at 
firſt, and — wary bliſtering, prevented or abated 
eee 062672 e. * 


neither to bliſters, dia- 
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In March, the pleuriſy mentioned in October, raged 
with greater violence. The inflammation chiefly af- 
feed the muſcles, for the patients could not lie on 
the affected fide : but a thick, difficult, and pai 
breathing, a heat and oppreſſion in the breaſt, ſhewed 


that a. peripneumony rr it. It it proba- 
de du Pine. the of or ſtomach, was 


inflamed, they having ent and-ſtrong reac to 
vomit, The pulſe was quick and low, r able, a 
ſometimes intermitting; r — ttle; the 
thirſt great; the tongue foul and parched. . 
ft bleeding, the ſymptoms abated ;'the pulſe grew 
fuller and ſtronger, but the'return of the complaints 
ſoon required a ſecond, and then a third 
which ſunk the pulſe fo low that it was di 
to raiſe it, unleſs bliſters were inſtantly applied, which 
ſometimes brought'on's ſweat: this, when general and 
copious, carry d off the diſeaſe; otherwiſe the patient 
ſtroggled in agonies till his ſtrength was loſt. About 
this time, ſeveral diſeaſes, but none dangerous, at- 
tacked children. Coughs were univerſal among them, 
ally when the eaſt wind blew, or ſnow fell. 
T this winter and ſpring, perſons of all ages 
were more ſubject to coughs, than uſual, The chin- 
cough; which had been violent at ſome diſtance from 


the town, advanced to the ſuburbs, but was ſcarce felt 


in the city, as it uſually happens, however frequent ir 
may be around it. Children got a ſwelling in the 
face, neither oedematous nor inflammatory. On others, 
this ſwelling if itſelf over the head, ad ſometimes 
the- arms lower extremities, where it created 2 
painful itching. Emollient fomentations gave caſe, 
and gentle purges carried off the diſorder. At the end 
of this month, a ſhort, but acute fever, ſeized ſeveral 
children. This yielded to a cooling ptiſan, or, at moſt, 
once bleeding. The rheumatiſm, hd lumbago rheue 


matica, attacked ſome grown perſons. - But warm ap» 


plications, bleeding, and bliſtering, gave them caſe. 
In April and May, the pleurify, flow fever, with the 


head-ac and ſome fevers; with a diarrhoea, the ery · 
ſipelas 


4 
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ſipelas œdematodes, the cough, chin-cough, and « 
thalmia, deſcribed in the aber months, were 
be found. 'Scarce any neu- difraſes 


n 


n 


I only 


10 ms 5 


A uch of the 4 tſeaf which were moſt. fre- 
be in the year. 72 5 in "0 + 


1 1 *: n ro 10.8 ig 28 ⁰ K 
5 AE tertian agues, Which were epidemic inApri 
and May, continued thro' June. Towards the 
end of this month, they did not form regular pa- 
roxyſms and ꝓertect intermiſſions, but appeared in the 
pe of a remitting fever. During the remiſſions, 
the pulſe ſunk ; but grew fuller and ſtronger as the 
ſfueats came on. When-the,ſweats did nat break out, 
the became delinions: and ſome continued deaf 
for ſeveral days; the urine) was pale, and without ſedi- 
ment till the diſeaſe was off. Some were cured 
e xy ms, by a vomit or two z but 
with others the diſeaſe laſted longer. Vomiting and 
bliſtering | ſucceeded better than bleeding, either of 
bringing out a ſweat. eier And 

In July, a few agues remained, but they were more 
regular and gentle chan before. Towards che end of 
this month, che cholera began to Pear, but was nei- 
ther very frequent nor violent. 

In Auguſt, many of the poor in the Gaburbs and 
villages were taken with-flow fevers, at- 
tended with a violent head - ach and de Adem, ſome 
with a diarrhoea, others with rheumatic pains all over 
the body. Several, not having timely aſſiſtance, died 
in this diſte mper. This fever continued thro' Sep- 
tember and October, and proved mortal the eighth 
or ninth day. Many complained of great weight in 
their heads, and Jrowfineſs, loathing, and vomiting 3 
others of pains in the breaſt; and dificul breathing. 
Children, ſides the head-ach and drowſineſs, had 
pains in the belly, 15 a hard ſwelling. Moſt of them 
yoided worms, ſome the teretes, others the aſcarides, 
and recovered. 
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In November, ſeveral children had flight aguiſh fits 
very other day, which went off in a few hours with- 
0 — between the paroxyſms they were eaſy, 
and their pulſes calßm. A vomit or two carry'd off 
the fits. A cholera attacked ſeveral people, but was 
eaſily removed. The effects of cold appeared in 
coughs, quinſies, rheumatic pains, colic pains, diar- 
rhœas, &c. 

From the beginning, to the middle of December 
ſlow fevers were rife among young people; they con- 
tinued long with pains in breall ſymptomatic diar · 
rhœas, but were not fatal: others were ſcized with 
nervous fevers, with a frequent, but low pulſe. On 
the * of December many were attacked with fevers 
of cold. The numbers increaſed but ſlowly to the 2 gth, 
when theſe fevers became epidemic, and continued ſo 
to the middle of January, when they decreaſed daily 
to the end of the month. This fever began with a 
coldneſs, ſhivering, ſwimming of the head, pains of 
the head, breaſt, and back ; the pulſe was frequent ; 
the appetite loſt, or palled, ſometime after the diſcaſe 
was removed. With many it began with a running, 
at the eyes and noſe. This continued for a day, then 
their throats ſwelled, and grew painful, and ſoon a 
cough began: many were ſuddenly ſeized with the 
cough, which after the third day was inceſſant and con- 
ſtant in all. Large quantities of mucus were diſcharg- 
ed, and their pains greatly increaſed, ſome had ſharp 
ones in their bellies, a diarrhoea, ſometimes with bloody 
ſools, eſpecially if they were not ſufficiently blooded 
in the beginning. The urine of ſeveral was in ſmall 
quantity, high coloured, without ſediment, and. con- 
tinued ſo after the fever was gone off. Many children 


had with the cough violent vomitings, ſome a gentle 


diarrhoea, which carried off the diſeaſe. The fever 
commonly left the ſick in two or three days, but after 
the third ſcarce any eſcaped the cough z moſt of them 
inclined to ſweat, and were thereby relieved. Some, 
without any previous coldneſs, ſhivering, &c. ſweated 
profuſely with copious reddiſh or brown, but not la- 


. I. K teritious 
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teritious ſediment in their urine. Theſe ſoon did well 
if the ſweating was not diſcouraged by ſome evacuation, 
Bleeding in the beginning relieved the pains and abated 
the fever, and many who had violent head-achs, and 2 
ſenſation in their eyes, as if they would have ſtarted out, 
or who had an univerſal oppreſſion of the thorax, were 
ſeized with an hæmoptoe, if they delayed venæſection 
too long. Some bled a little at the noſe, and grey 
quickly well without any medicine. A few were ſeized 
at once with faintings, and recovered ſlowly if bled; 


but ſoon grew well with cordials. Veſicatories abated | 
the cough, and opiates cured ſeveral. When the phlegm | 
began to thicken, the ordinary pectorals and balſamic I 


did no good, but gum ammomac and oxymel ſcilliti- 
cum opened the belly, and did great ſervice. This 
diſeaſe, tho? not of itſelf mortal, ſwept away a good 
number of poor, old, and conſumptive people, and 
of thoſe who were much waſted by other diſtempers, 
It was remarkable that people in our priſon, ad + the 
boys in Heriot's hoſpital, eſcaped this fever and cough. 
This diſeaſe was felt firſt at Edinburgh, from thence it 
ſpread itſelf over all Scotland. It did not reach the 
moſt northern and weſtern parts, till fifteen days after 
its attacking this city. The horſes in and about this 
place were univerſally attacked with a running of the 
noſe, about the beginning of November, before the 
appearance of this fever among men. 

Some people laboured under fevers of the pleuritic 
kind, and others under ſlow ones in the month of 


In Nene rheumatic and pleuritic fevers ſucceed- 
ed to the colds; ſeveral who had paſſed thro* thoſe, 
died of theſe. About this time ſeveral died ſuddenly. 

The pleuritic and peripneumonic fevers continued 
thro' all March, and flow fevers were frequent with- 
out any topicel inflammation. The ſymptoms in theſe 
fevers were not violent, tho? ſome had deliriums, but 
they were neither conſtant or high. Theſe fevers often 
laſted till the thirtieth or fortieth day, and often to the 
fixticth. At length the patient got thro' them with- 
| out 
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out any criſis. The common remedies availed but 


well . ' 

little. Bliſtering was of more ſervice than bleeding. 
= Tertian agues 1 wm in March, and continued thro? 
Ms 2 and part of May. Many of them went off eaſily 
out r a few fits, without much aſſiſtance. Some ſhort, 
vere WY Hut acute fevers, were frequent in April, attended with + 
tion n eryſipelas. Some ren had the 14 * in 
ren May, generally of the diſtin&t kind. Several an 
nr n erg like the chicken-pox. The fever was ſmall, 
a: = 5 e ; * — a little heavineſs, _ 

loss of appetite, an puſtules appeared. T 
. did 333 but had a little bladder of — 
0 ph on the top. Some new puſtules rx for 
our or five days, but about the ninth they all went off. 


„od Account of the diſeaſes which were moſt frequent 
and BY In tbe year 1733, in Edinburgh. 

I June, ſeveral inhabitants of Edinburgh were ſeized 
gh. [ with tertian agues. Others had ſlight fevers, with 


> it a pain of the head, and flying pains thro* the body. 

he The fick having ſhort remiſſions of the fever, and par- 

ter tial ſweats. Scarlet fevers, with ſore throats, were fre- 

his quent in ſeveral parts of this city. * 

he In July, quincies,. coughs, hoarſeneſs, and the like 

he diſorders were frequent. The ſcarlet fever, and quincy, 
attacked children, and became epidemic in the two 

ic * months, and continued all the winter and 

of ſpring. It began with a quick pulſe, heat, thirſt, head- 
ach, and a pain in the throat, where frequently a . 

4 ling of the amygdalz was obſerved. Many had à V- 

e, miting, and diarrhoea at firſt, without any change of 

. the other ſymytoms. After a day or two the face or 

d extremities, and ſometimes the whole body, ſwelled, 

* 

ſe 

It 

n 


the ſkin being red, with a watery clearneſs. Fre- 
quently the ſwelling and redneſs moved gradually from 
one part to another. Such who had undergone the 


ſcarlet fever any time before, took the fever and qu 
e without the eruption; but all who had the fever had the 
1 quincy afo. Many who were neglected in the begin- 
t | K.2 * ning 
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ning of this diſeaſe were ſuffocated. Few died who were 
timely and plentifully blooded, which abated the fever, 
relieved the throat, and was the only means which re- 
moved the vomiting and diarrhea. After the pulſe 
was brought low, bliſters were of uſe, and the cure 
was haſtened and compleated by aperient laxative pti- 
fans. The ſmall-pox, which encreaſed in May, con- 


tinued to do ſo in June, July, and Auguſt, but were | 


generally of the diſtin&t mild kind. 


In September they were more frequent, and more of 


them confluent, They continued increaſing all Octo- 
ber; after which they raged violently till February, 
when they decreaſed, and went off in March. The 
pimples generally appeared the third day, and yet were 
not always either, confluent. or dangerous. Very few 
had any purple ſpots, and of thoſe who recovered, 
fewer had tumors or ulcers than at other times. The cool 
regimen was generally followed; and when the fever 
was high in the beginning, with the head or breathing 
much affected, the patients were commonly blooded 
and vomited; and in the confluent kind, it proved 
_ uſeful to repeat blooding in the height of the diſeaſe, 
and ſome time after. From the firſt attack of the 
fever, till the ſmall-pox were all out, many ardered 


diluvia of warm water ance or twice a day, which 


med to relieve the head conſiderably, and to bring 


a great number of pimples to the lawer extremities. 


When the patients were coſtive, diluting cooling clyſters 


were injected. Syrup of white poppics was generally 
iven at night to procure ſleep. ſome WhO 

Bloody ſtools and urine, ſpirit of vitriol mixed with 
their drink did ſervice ; theſe ſymptoms diſappearing 
in a little time after their taking it. Bliſters ed the 
eruption, when the pulſe was low, and removed deli- 
rium, ſtartings of the nerves, canyulſions, and dif- 
Aculty of breathing; forme who had a bad confluent 
|  {mall-pox ſeemed to have the dangerous ſymptoms at 
the turn prevented, by application of veſicatories a day 
before they turned: colour, and by keeping up a ſu 


Puration in the bliſtered parts for ſome days. Gentle 


emetics 
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emetics were of uſe when the ſtomach or lungs were 


er, over charged with mucus. When the ſmall- pox were 
re- empty, or had only a little watery matter in and 
Iſe the ſwelling began to fall ſuddenly on the ninth or tenth | 


day, purgatives were given to ſome with good ſucceſs. 
Though bleeding in the beginning of the ſmall-pox 


n- ve relief in many caſes, yet it could not be judged 
re 8 it had any effect F the * — or 
4 . int mat, xd, for many, w had been 
| y bleeding, purging, iſſues, and low cooli 

0- Fic } had avery 4 ſmall-pox; while — 
. who had been treated in the ſame manner, and man 

he who had uſed no ſuch precautions, took the mild kind. 
re Some who had undergone courſes of mercury, and who 
W had been afterwards kept, for a conſiderable time, to the 


conſtant uſe of ZEthiops mineral, were ſeized with 
confluent ſmall- and died. _ 5 | 
er During the eſt months of 1733 enteries 
g were frequent and mortal in Fife, eſpecially on the 
+ _ of the frith of Forth. | 
n March and April 1734, irregular tertian agues 
. became frequent in Edinburgh ; but repeated vomits 
e either d them off, or made them eaſily yield to 
- the bark, At the ſame time many children — the 
ighbouring villages were ſeized with an acute fever 
e — 
5. unleſs timely relieved by frequent and plentiful bleed- 
$ ing, and gentle vomits. b 
1 
; 
: 


An account of the diſeaſes that were moſt frequent 
| in the year 1734, in Edinburgh. ' 


HE tertian ague, which in March, continued 
till the warm weather in June put an end to it. 

In May, June, and July, ſeveral children in the neigh- 
bourhood, and ſome within the city, laboured under 

the tuſſis convulſiva. In Auguſt, more were attacked 

by it. In September, it became more frequent; and 

in October, few in the villages eſcaped it. It was fre- 
quent all winter within the town, and ſeveral adults 
iS were 


/ 
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were ſeized with it. The N of axe, chiefly fol- 
lowed, was, to keep themſelves e by evacuations, 
which rather vented the diſeaſe A pro 2 
than ſho for notwithſtanding the 

tinued 2 mon, ys ly ge l ly 
a remiſſion for ſome or pur 
eſpecially when the b 4: worked Rules 
well as downwards. Pectorals, balſamics and attenuants, 
— Vs ed toe, . A 
great many were employed without any ſuc 
ceſs. Other kinds of coughs were rife, and ae 
to remove through the winter. Rheumatic 

ſtitches, ſome with, others without a fever ſee . to 
begin, continue, and decreaſe with the cough. Re- 
peated bleeding, and antiphlogiſtic purgatives, with 
diluting and attenuating medicihes, proved the moſt 
effectual remedies. . Towards the end of September, 
and in October, many were ſeized with a dyſentery. It 
had the ordinary ſymptoms of a ſlight fever, frequent 
| ſtools, bloody, and mucous, violent 8 and a . 
neſmus. This diſeaſe was Pc porg AA 

others who neglected evacuations, and 9 ect * 
recourſe to opiates and aſtringents. The common prac- 
tice was to vomit with ipecacoanha, purge with 
rhubarb, and to give opiates ſometimes in the intervals. 
In ſome caſes, _ this method failed, the vitrum an- 
timonii ceratum had ſucceſs. In October, there were 
ſome fevers N a bad kind, in which the head was much 
affected, the pulſe low; bliſters were of little ſervice, 
and the ſick could not bear bleeding, 

In February agues began, increaſed in March and 
April, and then gradually went off. Some remitting 
fe om were likewiſe 8 In the end of March, 
F beginning of 2 Thy children were ſeized 
| * an They were ſometimes hot, 
then then cold; al was now quick, ſoon after mo- 
7 CEE they had difficult breathing, thirſt, 
— 7 purging ; at other times they were free of theſe 

ſymptoms. No otwithſtanding any medicines, which were 
Siven, the diſeaſe continued about ten days, then ter. 
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minated in a cough, which remained ſome time with 
moſt, and was very difficult to remove in others. 


1 Account of the diſeaſes which were moſt frequent 
ly in the year 1735, in Edinburgh. 

- GUES, which were common in the ſpring, did 
1 not ceaſe, tho' they became leſs frequent in the 
A lummer, and then proved tedious, and returned when 
8 the bark was given too ſoon. About the twentieth of 


June the meaſles appeared, and ſoon become very rife. 
They were frequent all July and Auguſt, decreaſed 
afterwards, but did not leave the town till ſpring. In 
4 December, were univerſal in the country about 
ri Edinburgh. The ſymptoms preceding this diſeaſe 
| were a hard, dry cough, muddy moiſt eyes, irregular 
ſhort attacks of liſtleſſneſs and inactivity. The dura- 
It tion of theſe was very uncertain from one day to four- 
teen. The eruptive fever continued one, two, or three 
days, attended with ſneeſing, itching, inflammation 
5 of the palate and tonſils ; ſome bled at the noſe, others 
K had a diarrhoea. The exanthemata were of the com- 
4 mon form generally, but in ſome they roſe above the 
i ſurface of the ſkin. None of them ſuppurated. U 
the eruption, the fever; cough, and angina abated, 

. P ug ang! 

went not off till the decline of the diſeaſe. The erup- 
i tion advanced three, four, or five days, and then de- 
q Clined, after which was the greateft danger; for in 
ſeveral the cough returned more violent, a * 4 
, mony and diarrhoea came on; but in moſt the diſeaſe 
declined ually, without any bad ſymptoms, and, 
in general, the meaſles were mild during this ſeaſon. 
As to the cure, a cool regimen was kept all the time 
of the diſeaſe ; and uk the ſymptoms were mild, 
the patient was blooded and vomited. If coſtive, 
clyſters were given. If there was a diarrhoea, blood- 
letting, vomits, and decoctum album generally put it 
wy. Emollient pectorals, and Iyrup of diacodium, 
m A the cough —_ When —— — became 
tough, vinegar of ſquills was = FE ina 
er ren and pultices were uſed. When 

ws ö 
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a peripneumony, delirium, or ſtupor, followed the 
Wee ee of the meaſles, if the pulſe wa 
high, bleeding gave relief; if low, bliſters, and the 
meaſles 3 but in ſome, not till ſeveral day: 
or weeks after. In a peripneumony, on the decline of 
the diſeaſe, 1 the * was high, and 

bliſtering when it was low, were principal reme- 

dies. diarrhoea, upon the decline of the meaſles, 
ſeldom did good, w the patients, and proved dif- 
ficult to ſtop. Rhubarb, mercurius dulcis were 

the moſt effectual remedies. After the meaſles n, 
two or three purgatives were uſually given. To thoſe 

who ſeemed to be hectic, and threaten d with a phthiſis, 
vomits, e * — r 11 were o 1 — 
During this ſeaſon, ſeve e preceding ſymp 
toms of the meaſles, without any — which they 
underwent months or years after. Others, who had 
the meaſles formerly, had a fever of the hy 2" agen 
kinds, with all the ſymptoms of the meaſles, the 
beginning to the end of the diſeaſe. Eva 
In June and July were ſome pleuriſies, and flight 
catarrhs. In July, ſeveral had a flow fever, with a low 
pulſe, with a diarrhœa, either at the beginning or end 
of it, or during all the time. The cure d 
principally on vomits and bliſters. 1055 

The cholera and chin- cough were frequent near the 
town. In Auguſt and September, ſome few people 
had * rheumatical fevers, and quincies. In Oc- 
tober, November, and December, ſeveral had the dy- 
ſentery; the ſymptoms and method of treating of 
which, were nearly the ſame as in the preceding year. 
Some, after bleeding and vomiting, gave their patients 
ſmall doſes of aquila alba once a day, till their breath 
| to be tainted ; the purging being moderated by 
opiates, glutinous food, drink, and anodyne clyſters, 
which 2 more neceſſary, as the guts were ealily 
uri \ Notwi ing the fymptoms were violent, 
Cn Fre OR 
From the beginning of October, to the beginning 
of February, a fever was frequent in town; the ſick 
had generally a low pulſe on che firſt two or three 
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Jays, a great 


and uneaſineſs; the urine was 
in and crude ; a delirium began about the fourth, 
and continued till the fever went off in the ſeventh 
Jay, and ſometimes not till the fourteenth. A limpid 
urine, and without ſediment, foretold the delirium.. 
The ſymptomatic ſweats did, for the moſt part, harm; 
the patients were uneaſy in then, and weaker after, 
F 
the fever, returning, carry d it off; a plentiful 
e le eee 
criſis obſerved. For the moſt part, there was no ſe- 
diment in the urine, till ſeveral days after the fever 
ſeemed to be they who had a iful ſediment 
recovered well, others were expoſed to frequent re- 
lapſes, rather more dangerous than the former fever. 
ding, in the e APIs not anly 
to thoſe who had a ſtrong pulſe, but even to ſuc 
whoſe pulſe was low ; the pulſe riſing after 
and the anxiety which they laboured under, going off, 
the liberal pſe of bliſters promoted the cure. The 
critical ſweats being f by diluting drinks, and 
gently ſtimulating medicines, ſuch as rad. ſerpent. va- 
lerian. caſtor, ſal ſuccini, &c. Clyſters alſo were given 
from time to time to empty the inteſtines, and aſſiſt 
the urinary organs. After the fever was gone, the ſick 
generally were fatigued with conſtant watching. Opi- 
ates were of no ſervice, but ten grains, or a ſcruple of 
caſtor, procured ſleep. 4 . 
Catarrhs, coughs, quincies, rheumatic pains, and 
1 fevers, made their cuſtomary appearance. Pleu- 
iſies, and rheumatic fevers, were 5 in Fe 3 
the cure was by letting of blood, bliſtering, and at- 
tenuating diluters. | 
In Fe „ a pleuriſy, which had ſomething un- 
common in it, was frequent in Fife, and at firſt proved 
very fatal. It began with a ſhivering, head-ach, and 
bilious yomiting, which, after two days, were ſuc- 
ceeded by a pungent pain among the ribs, a difficulty 
in breathing, and a ſhort cough. If the ſick kept in 
bed, his tongue grew white and foul, otherwiſe it 
contivind n, ae webmaticrare, if uo blood 
Was 
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Was taken a „ bur when as much was taken as the 
degree of pain , the thirft increaſed, as did 
. likewiſe the ſickneſs at the ſtomach, till the patien 
fainted. The pulſe, which was neither frequent, no 
full, quickly funk on letting blood, which was of: 
'browniſh, ee Te be or * greeniſh _ * — hardh 
regular, the ſpittle to 
e fluſhed. Th. 
ſick never ſlept . courſe of the dif 
2 Which continu from twenty 


thick m upon as . — — 
A W April, * „ coughs were frequent, 

attended with a fever. Bleeding, repeated vomits, 
: Liners on the ſhoulders, cooling purgatives, and * 
tenuating pectorals, were oecel ll remedies, when 


timely employed. 


Extract from the regiſter of burials in Edi nburgh, 
from . 1731, 10 1736. 


1731 | June 17] 27 35 


October 1219 23 


1732 January 36 26 25 


At OBSERVATIONS. 5 


W won. Child,] Ten Sam. 
173⁴ 3227 © 82 
3 21137151 79 
120 39 2 80 

3220 41 71 

194321711 25 

128 | 33 | 4 89 

o 41] 34] 3 | 109 
1733 81] 74| 3 [214 
"74 44]48|.3| 135 

uw 42 134] 35117 
28 ]41] 2] 91 

26 | 57 | 3 | 205 

414 1476 38 11247 

| _ | Men. Wem. Child. Fun- Sum. 

1733 June 19 29 40 4 92 
I July 17 | 19] 41] 2 79 
IAuguſt 20 26 63 4| 113 
September] 13 | 21 | 65 | 3 | 102 
October | 15 | 26 [106 | 6 | 153 
November] 19 | 27 [144 |. 8 | 198 
December 21 | 27 [116 | 4 | 168 

| February | 22 | 23 | 57 | 4 | 106 

28 27 66 4| 125 

April 25 37 50 3 | 109 

y 31 [46 | 41-| 9 | 127 

Total 256 348 54 11527 
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EET EILEEN 


ww | da 


1735 


327 113 - 34 | 3 72 
1 14 1] 18 | 50 1 91 
Auguſt 12 26 | 70 2 110 
eg iz} 28 | 50] 5 | 96 
O 1151299144] 3] # 
| November | 13] 27 | 58 | 4 | 102 
"mac wah 13] 21] 3010 94 
anuar7 | 28 | 32 | 31 | © 91 
February | 26 | 26 | 27 3| 82 
March | 27] 33 | 32] 3| 95 
April 25 | 26 | 5x | 5 | 107 
May 19] 3043 8 | 100 
Total 218 [308 640 55 1121 
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bn of the 1 cal re We ad 
copay Cs at Pang, 255 Ws 


2 Norimberg, from, May * 
June 1736, by Mr. Patrick Ker, 2 
medicine in the worry" of Kada. 


HE dit of neg. which is e 
to the meteorological regiſter, is very exact; but 

nd no fuch accurate account of the other places in 
ippon's an inland rown ein Yorkſhire, ſituated 1* 
3 ſouth, and 1 & farther eiſt than Edin- 
ugh; Between 80 and miles diſtant from the Ger- 
ocean an the one fide, and the Iriſh ſea on the other. 
' Plymobth, a ſea-port inDeyonthire, is 5* 25 ſouth 
f Edinburgh, and 1* 20008 e ir, Peine Gear the 
ONT de pp, 

n 


id ſeem to be very 1 es 
1 comparing whe together, ſome 


be eee or gs 
AED 1 | 


a 1p <iſt of e e er 
e from e kr. de 


dot being within 300 
miles of it. 

From obſervations made with the barometer, it ap- 
pears, that Norimberg is placed about 700 feet higher 
than r ſo the atmoſphere of the firſt 
PR is 77 lighter than that of the latter; and that the 

meter at Plymouth ſtands 2 30 feet lower than that 
of Edinburgh. The different heat of theſe places is 
difficult to determined, as the obſervations are not 
accurately calculated to determine the hotteſt 
coldeſt times'of each day. Dr. Huxham*s thermome- 
tr may be compared with the Edinburgh one, by the 


7 lp of Dr. Martin's table (a); but the thermometer 


(a) See Martins, 


15 ans in October, November, December, and J 
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made uſe of in the Norimberg obſervations, is c 
ſtructed ſo as not to admit of a juſt compariſon. Fro 
the latitude, and accounts given, the 2 ummer ſhoult 
be warmer, and the winters colder, than ours; ar 
fuch a difference there is between Dr. Huxham's d 
ſervations and theirs, though-Plymouth is only aboy 
one degree different in latitude from Norim 

The moiſture of the air in theſe different p 
worſe to compare; for the — 
no h ical obſeryations, and s hygw 
ſcope has not two fix d points, ſo that I could onh 
gueſs at a compariſon , 1 which it . 5 that Ph 
mouth is more moiſt than At Padinbuy 
the greateſt als > web cg wind. blows from 
the eaſterly quarter; and the Bris ar n with dan 
weſt winds. At HE the caſt, and north-al 
winds are the drieſt, and the ſouth-caft, ' ſouth, al 
r 
| ei nor 

any meaſure. for rain. By Huxham's. 8 

compared with thoſe at it 
more rain falls at Plymouth than at Kücken 2. at 4 
medium of four years, the rain at Plymouth was u 
that at Edinburgh, as 30.909 inches to 22.518 inches 

At Edinburgh, the — generally from the 
weſt, ſouth-eaſt, and north-weſt ; 1 in the months 
of March, April, May, and June, the eaſterly wind 

are frequent. At Norimberg, the eaſter] 541 blon 


= I = 


nuary, than. in any ather months in the y ear. Tie 
weſterly, (= Brag and nottherly winds previ 5 
other times. The ſtrongeſt both at Edinburg 
and Plymouth, are N from the owl 


In the following tables Ed. ſtands for at Edinburgh, 
Pl. for Plymouth, Nor. for Norimberg, V. tor 
wind, Med. for height at a medium, G. H. f 
greateſt height, and L. I. for leaſt height. 


— > Is 


JUNE 
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JUNE 273. . 
Med. I. H. Med. | G. H.] L. H. 
29 5 2125 E 113 2 — 1 610 
29 2 1 16 O11 k 
. Vw. and W. 2 mold, V E ald N. E 


FI. Sed 5 — 


— 


6. too 
16 12 6111 I 
L 220 28, 1 + ET _ 7 [14-36 
» — — 1 2 | 
rg, - 1 f 1 - 
from MF 30 EE: 13 31% 74 57 
| — 448 | 29 29 off! » > 88 
6 CLEATS ESRD 2 E 
| o 2129 © || 12 I 10 2 o24 
f SFPTWER FEST 
1018, 1 . » k 
5 * day, E. 
E 
he to 20 . and 8. M7 IF OM 1 
ey . 0 28 E. to end S8. W 


; NOVEMBER. 

| jo % 9 8112 6 Ak 422 
2 9 by ow, or was. 7246 14 85 2 3 2 356 
In —— 95. W.4 1 K to 23, N. W. SW. to the end N. E 

DECEMBER. 
"NN Þ 2437 9 | 2 11 125 
ISA 2129 4 || 11 1⁰ ; 12 | 452 

pil W. and S. W. Umeümes E 
R or N, E. ſometimes 8. W. 


\ JANUARY us 
Edinb, if, 3 H 2 | 28 * Jþ l | 05 233 
29 30 028 9 12 7 3 864 


28 68 | 29 * 28 — 1 
. k and N. E. to 11, W. S. W. to 20, B. 
Air J Pl. * ning N. E. afterwards 8. Lend W. 
to 11, — EEE and N. NE. 
FEBRUARY 


"F** — a n 3 1 oP * 8 4 Y -S o *. 4 * 
1 3 3 9 \ <. 4 i _ 7 " N 
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3 FEBRUARY [1732. 
Wc 1 


8. H. L H. L. H. 
30 2 - 7 10 4 — 1 8 6 
75 7 13 7 i = 


oy * * r 


— — 233 — 


tt ũ G2 2 LS 


— 30 58 1 1 fi a 
2 29 21 1 7 * 12 3 
84 J 
tO 1 moiſt 8 V. N. "Hd I 


120 1 and end dry, from 18 40 24 moiſt V. S. | 
Nor. to 12 V. N. E. N. N. E. to end M. d N. N. . 


— 0 ——_ A. n ä » 


KNA. 3 ö 
Fdinb.” 29 5 29 9129 12 4 14 6 9 1 || 4 69 
B ales 1351! 5 
97 = 23 * * 11 
y, wind variable. ae the | i, 
Air 3 Pl. from 6 to 22 dry. | . 
118 V. — 3 


8721 4 & ' 1 p "I 
RSS CN 5 


7 

Edinb. 25 8 0 190 

15 29. 1 HE: — 5. 7 3.13 1 265 270 
6924115 35 


very 
: Air: Pl. to the i ee aft. N. 


Norim. 


= * 1 
"ls 2 - , — * — 


Nor. V. W. 8. 
1 1 U L ah ” v3) 


- » © _—_ 3 


Elis 7 30 1] 29 2 3] 11 3 190 
29 29 829 18 16 70% 507 
8 32 . 10 5 % 

N nn e | 
| W meable 1 en, W . a 


9 
i. 


f 


ä 


3 


1 


: 


IF 


'avevs 
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AUGUST 32. 


Barometer. Thermometer. ' | "IVR 
| Med . E. L. E. Med. | G.H. L. E.. 
din 31 1129 13 311 1 625 
— 15 2 9|29 2 * 4 id 8 | 9 363 
orim. | 2 LINE 29 13 | 28 73 | 
dry, V. variable. 
Air . dry, V. E. from ꝙ to 26, V. variable. 
N to en ae E. to end variable. 


u diy. V. E. N. 


3 Ho to 17 moiſt, V. S. S. E.W. to 21 dry, v. N. w. u. 
Nor. Wag V. E. N. E. to end 8. M. W. 8. W. 


* 
E. 


270 At Rippon, in the end of November, there was a little ſnow, with froſt, 
* till the end of December, when there was 2 it oY e's ow again. 
ile elf 24:d 11.8 3 
29 577 30 228 * 13 7 £ - 4 
28 74 | 29.13] 28 33 
in begin. v. dry, V. N. E, . from 16 Wend weil, V. S. W,. 8. 
Nor. V. E, N. E. 


for two weeks ; after which it was uncommonly warm, * and pleaſant, 
DECEMBER. 

al to 18 moiſt, V. _ to 26v.w.V. S. E. toerd m. V W,. W. 

Ven I. L JANUARY 


E 
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SEPTEMBER. | 0 
30 328 3 [12 214 6] 9 8 No res. 
30 1 15 015 913 6 rg 
29 26 | 28 24 2 
S.. N. W. \ 
E. to 20, S. W. N. W 
„N. E. to end W, S. W 
OCTOBER ; g 
1128 1 7] 9 5 || 2 523 
[As ja je jm 
2128 54 1 - 
„S. W. W. and ſametimes S. E | 
eral S. end dry, V. N. E. 
E, N. E 
y LS LANEEL 5 
Blind, | 29 8 A. 5: ole wo. 67 2 |} o 415 
tym. : 1 29 4 13 010 7 || o 584 
Nam. 74 OE 28 27 | 
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2 . 
pg 2 * PR. 
- a Fs 
, * 
= = 
- ” 


4s " 


82 MEDICAL ESSAYS 
| JANUARY 1733. 


Barometer, 4 ll Thermometer. | 
— nm]... 
4 nb! 25 | 30 2 « 10 9 12 7 * 
| Piym- | 29 922 | 3 1E 3 1 2 6 0 8 2 N | i 
| Norim. 28 97 | 29 44 | 825) | | ir 


NN. in i der 16 05 dry, VA. 
Nor. V N. E, S. E 


 ArRippon; there was very lite rain, and the weather was uncot- 


r da 


-ponly warm and pleaſatit. 
231 — 8 a+ | 6 ag 37 => 1 1 * . WEIS. | 
25 0 T. or 
E 29 8128 8119 91% 7s 5 enn 
_ Plym, [3:5 Tram. 3 7% | 
Norim. 29 25 | 28 42 : rh | Airs 
S. W. | 


Air 3 H. Fl. weil, i” V. W. 
Nor. V. W, S. W. N. w. from 20/to 35, V. B. N. B. 


3 en : 
Edinb. | 29g 6 30 2129 1 9 9112 1 2 bil 
Plym. rp 47s | 30 7 5 9 | 12 I 7 To 44 og 
| Norim. | 28 55 29 5127 99 it 
Ed. very moiſt, V. E, 8. E. 
Air 3 Pl. from 8 to 22 9 V. N. after. moilt, E. 


8 


V. 8. 
en. 1 


7 2 
Edinb. | 29 7 30 2129 2 12 6115; 4 3 10 80 4 
Plym. 29 6 30 9[29 6 864 * 2 
Norim.] 20 54... 2 412847. „ 1 14 
tu moiſt, V. E, N. E. S. E. e, 1298; 25” 
Air 4 Fl. dry, V. E. . „ e b, 
Nor. to. 21 V. yariable, toend N, 3 — — 


— e — 
* * 8 e 


- ' 
* ” . 
:, * 


' 


2 162 7 of 3 . 9 ſ: 12 Wis 45:4 | A 7a 

lym. 29 5 129 2 0 4 13 N 

Norim. 28 2505 29 28 43 1 E 

| Ed. dry, V. E, N. E, S. E. 1 * 
Air Pl. v dry, V. E. wh 


Nor. J. N. W. _ Bf 


4 
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FINE 1733. 
1 — ——_—_ Ruin. 
"7 or G. H. L. H. Med. ] G. H.] L. H. 
30 028 9 13 216 1112 62 138 
29 828 816 1 165 714 99 534 
29 9128 55 NM 
po” At 26 13, V. k to end, 8. w. w. en 
Airy Pl. in n frequently E. ne. 
| N 
0m Ads DEE 8 5 70 e 
4 9 7 18 8 | 
429. 7, þ30..1429. 4 |]. 
10 fe tj to the 
525 28 81 [2897]2851 | 
1% dry, V. W. | 
_— „V. N. E. N. W. — | T 
or. V. N. W, S. W, W | | 
1 6. 4% 8129 1 [13 2 9 2 
bit 12 8 | 5 3 Tf js 1 [4 500 
on 12877 [2899] 28 43 | 
Ed. : , V. variable, but generally W — W, N. W. 
— So 
Nor. V. W, S. W, N. W 
1 SEPTEMBER. | 
_ ind. [29g 6 [| 30 2128 4]| 12 2113 8110 5 || 1 835 
nl 29 64|30 129 off 14 715 2 «I Fe 978 
28 83 29 15] 28 27 


$2.14 den, to 20 v. moilt, to end 1 
variable, but from 9 to 18 
Nor. W. N. W. from 1 to 16 E. 


At Rippon, from the begining of Barca, is the middle 6f 


ber, the weather was very and the mercury at a great lore 
Keds the weather was cl, Very any — — 


1 n 


— 


A 


05 er e 
128 9 13 718 1 083 
33 . 14 1 5 | 2 026 


ko... NOVEMBER 


—— -—— <—_— —— 2— —— — —ä—U———— —— 
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dae, | A 

Med. G. H. J L. H . HL. K. 
Edinb. 29 7 30 329 1 4% ar 12. 7.1 8 2 j} o 16: 
Plym. : 29 735 30 220 1 13 1113 7 G6 ff 4 cnn” 
Norim, | z8 2 [29 231288 off.  j - {| l | d 


FR ne v9 EY 
Air Ro wt 


E 
— — IL 
| De - N 
2 0 2 — 8 12 618 9443 69 
2 . 2 1 5 12 . W 
28 90 | 29 16 28 67 7 568 
4 ee 8. W. - 


or. wind generally 8. W, but frequently E, and N. E. 

Nippon, it was warm, even more ſo than the wintr 
, and continued till the of the month, when the mercury fuk 
n 


22 


- 
yy : — 


JANUARY 1734 


9 130 6129 21] 8 811 : 6 2410 5; 

Plym. 29 935 e 4/29 "FC * : 9 4||' K | 

Norim. | 28 gt | 29 19 26 1 | Edi 

C Ed. moiſt, V. W, 8. W In 

Air 3 Pl. dry, V. N. E. Nas 
W W, S. W. N. W, Fequenty E, N. E 

At Rippon, there a little ma che 25th, þ yp nN A 


was 
„55 _ 


ES e 


Edinb. 6 30 3128 ; | 10 5112 2110 6110 n 
Plym. FEE 648 30 4] 28 1 423112 7% 85 Sm 
Norim. 2 ft [ 29 4 28 40 | Nori 


PH 
= 


MARCI 


2 + a & 0 * 2 * N * 
1 3 a ths : 
* Ae W 2 1 8 
L * = . - 0 


and dB5Enx virions 85 


2 1734. | 


bil 


ES — — | Rain. 
* G. H. fern G. H. IL. H. | —— 
| 7 9 2 122 
= 1 , 14.1 + [ri 2 812 
Norim. 28 98 . 6 
K r 
aH. V. W 2 
C Nor eh v. s v, 1. w. Iu 
APRIL + th | 
0 2 iz 2114 7] 9 411 006 
S5 5 4% % 0e 516 7 
Norim. 26 82 29 12 12 e 


Nor. V. generally W, S. W, N. W. 


— — 
« 2 _ 


dry, 
av Þ1 mie ay, V. E. to12 N. w. from 23 to end 8. W. 


"ti MAY. 
ib. [29 8 30 1129 312 1113 9] 9 8] 3 
winter Pym. | 8g - 437 | 29 JE 43% 0 507 
res.. 
N. v W. ſometimes 8. | 


a W. 8. Ade W. 


75 


JULY. 
3024 | * * 1 © 9yog 
2 1s 3116 7] 14 5 || 2 g8z 
28 53 : 
Ed. in Salenl 1. moiſt, V. E. 
v. moiſt, V. generally N, in middle & W. 


ey Canes AAA - 
L 3 AUGUST 
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A N. W * 


SEPTEMBBR. 
e * 
29 k 28 . Mot 44.5, 


— — EEE by a 
1 „ 2 —— FF. Aa e 4 "Wd - — — — — 


© VEMBER Wc: 


5 2 E Pp : 2 
$ [3 wr 3 10 i ok un 
= Nein. 28 8 29:85 28'10 — 
N 5 20, V n "Hts BS Keith 1 

1 *. "4 V $3 * Ai 


4 
by ; 4 l £ 4 * 
121 4 „ | £ \ 
| * 

4 „ C4 DECEMBER * 
- : ? | 
* „ a 1 

WG. 99 . % © Lv g +» * 
- * 1 | 


* 4 N 


n N 


s VAT Lo NA EY 


| DECEMBER 1734. 
1 12 BP + þ Thermometer... 


1 R nn nc 
2 
12105 28 by 28 2 © 14 % 7 25 


27 80 

Ed. moiſt, V. W, S. w. N. W. Ex e 
PL. moiſt, V. S. W. 3 | | 
Nor. V. E, S. E, N.E. + 7 


[4 


n 


— — — — — —— n=Y 


Januar 1735. 


. 


2 


eee e 
ith es 7:4 1 25 
181028 33 Fr 
W, s. w. 
Ae, s. 


Mind. | 29 7 15, : 47 12123 Hl 9 71|1 630 

— 3 3529 9 | 7 | | 
71 29” 3 28 36 L 

Ed. v. mo w1aV.E wend W 8. W, *. n 

a iſt . 18 


Pl. moiſt, from 2 to 10 V. E. after. 1 $44" 
Nor. V. V, 8, W,. N. W. Nl —f , 7 oF - 5 & 8 


1 1 2 * : 1 A} 


- 3. 
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P 4 ” y + .4 10 1 
* * . 5 / p 
2 [1 * * I * * |; | 
* * * an 2 a 
Fi 5 ; 
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2 LH Ma. * 95 
- [3 G. H. L. : wy. [6:1 1 
Edinb. 622 3 : 29 ih ; 
Net, 46% 67 28 as 28 zo 128 


W, after. 6. E 
24 V. N. E, N. 
e 


* * 
——— 
OT EIS a 
— 
22 -* 


* Ed. mean, V. inconſtant. 
1 3 
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ll 


Jon 


5 . E 17 11 NT m -jþ 


N. J, fomet.8. N. E. 
W 8. W . boa 19 9/22 8.8. 
V ſomet 
ER S.W, N. W. 


ie ant, ——— 
No 
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* i S of _ 4 N 4 4 l " 1 2 
© "$43 * Cal 'E a 4 LAG” * 8 * * * : F * 7 
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OCTOBER" 1715. 


| Barometer SOR 1 Thermometer, © 
A! G. H. Med. | G. H. . 
: 35 13 vor w ii 7p 84 | 
: 29 1] 13. 2114 2 10 , 2h 
8s 25 17 28 24 & wits 
. 6. E, ee. eds 
Air pl. V. E. W x BY” 
Nor. V. variable. e 
— 0 — — — — 
NOVBMaBR | 
30 . 8 2 5 r 2 
30 2128 4 711" 5 e 7 
AER | 348 i 
Ed. moiſt, V. inconſtant. ws 26 } | | 
Pl moiſt, V. 8. 148 * 
Nor V. variable. 7 LS 
E F — 5 - EMBER , — —— 
SIREN „ % „4 
#6 [2916 [28.31 || e 2 . , 


very moiſt, v. 
Airy PI, very moiſt, V. E. and 8 
Nor. to 22 variable, to end " £4 ae 
N 1 . 


JANUARY 736 
g 3 * iſ | 9 1 | 7 
20 276 29 8128 7 j[ 11 $8[12 7110 
58 129 1128 9 
Ed. moiſt, V. S. W, W. . 


E, N. E, ſometimes 8, 8. W, N. W. 


— 59 


„ eee 
o 1129 © 
[3.0 37 Wt 11 
28 77 37 
iſt, V. variable. 
„E, not fo moiſt as laſt month. 


— 1 N 4 , 
7 2 4 8 9 — o 4 K * 9 Ks N ' 

ay - 1 « 7 0 he 24 4 * 

y _ " * * * * — * 9 


* * 2 


. MEDICAL, B 6 q 4 Ys. 


—_— mu 


Edinb. 3 6 W. 2 Te 
_Plym. 4 4 7 28 2 12 6 {+5 Pls 10 
Norim.] 2 129 28 % 1 62 l IS: 
Ba. moi . 
1 pot VB, $.B, eee eee, 
Nor. V. . bl . 7 „ iy : 1 


er LY 


— A 


| 
| 
| 


ABARIL/ 


—— 3 * 30 , 28 'g 2. ; Aſif Bo 
"8 + 130 129 3 1 11 5 
Norim. 28 84 129 13 28 59. r '$ 10 5 | 
Ed. moiſt, V, variable. N. $i eoy : . redo 
Air J Fl. V. E, N. W. ſometimes N. E. 7 Ty 
Nor. V. W, S. W., N. W. Sint . 7 ww; 


2 r — now - * + he 
„ £ - ad * <a OY I CO ITY * 
* 1 > 


- 


—_— 


. 11 

30 29553 11 161 | 
29 329 11] 14. 416 4412 4 
29 1128 50 12" | 


x” 
a N fe "© | 
Ed. dry, V. E. Y i DI 41 4 
> os ay | # | Slow 
1 E. N. . at <0 50” | 
4 — 
. — — 24 „4„4%h „„ Plew 
— 
133 8 ow 6 WO IE. 8 4 
* # | I Ach 
I i236 H et: 6:1 
2 914 213 8 1 = os 8 | Angi 
« | 4 * 92 19 | 
0 8 ; 
* - Y 75 * Sarl 
5 2 i K rl 7 4 p 


* 
«4 

* 
OS 
* 
W 
= 
9 
2 
? 
>? 
* 

1 
7 
a> SS 
. 1 
— 
- 
— 
2» 


” 9 ' 
A FP: 4 * - <; * Meaſ 
Chin. 
1 1 $ "7 % ! " 9 1 0 4 : 
= - 

ow 4 : ov : — 4 - 
: 5» 3 O 5 eff 

3 - : 

WW, * | 
* 

: : 

LAT 4 
a N Catar 

« 4 6 9 
44 2 & ality © *1 : * 6 Aarr 

, F ILY * 
- . 
| Colic 
\ 'S 2 = 
E , « _- 


FW SPS RRTAT IONS or 


0 the enidemic Aalen ot Edinburgh, 
e, fron Jrom Mey , to 
Theſe may be divided into four dae 
III ISS wrt tank. 


* 


7 


AY . 


I. Diſeaſes of nea 
" Pacer abour the f 
Diſeaſes of the fame at ſeveral in 
— 7 nd rv aj © how 
sf Stn er ce wes 


Iv. pete which were t any of the mentioned, and 
e of ghe cen. — 32 


1. e uh fame hind, « * 


Aa, The lane ti 
00 hou apps» . 1334s. 


| W 9 TRE 
TR [8 une þ SN 


pe 2734, une 17 


N. Apri he * 174. 
5 3-2 il 
1733. 8 | | 


173 2 n 
Wn pri 6733, March $733, Feb. 1736. 


February 11733; 


15 


_- 
J 
— 
by k 


Fo + | [37 | 
. January 732. \ <a 
_ 173. 2 


„Badcber 75 — 


2 
Te: 
SY; 
. 


— 


al Ln 


17 3 anuary 173 
. $732, Feb. 1 has, 


* 


r 


SSN 
ZE ZEN E 


» — 
2. * 4 
= *3 
* 3» < £ 
= - 
- , K 


1 
| 


Fa 8 
i 2 


E 


=” 1 N 9 "Ry n +... ab * * f ? b wont 4 45 y * 9 [47 1 * 
* , WT, Io > ** 2 J 1 * * * 
0 . * wy I Ivy : 1 * pa? 9 * GT aL * 


| * 
2 * 


* MEDICAL ESSA YS 


N Ns Es; 
ug. 175 2, JUy, eptem Odob. 
R. Juns * l . e 


DE 1 


y, June 1734. 
734, Dec. 1735. 


. ſummer 1733, 
I _ LE I 


e e 


1754. 1 1735 
ae 1733. 


to 
1732. 


May, 
April, 


Uni 


a OBSERVATIONS 93 


CE, December 1 2, from. middle 

N E R — 

P. ze univerſal by e 

eren 

? 1732, Feb. * 

Odtober 17 2 ee 
F * 


P, 
4. g 7 
N. 735 173 


AN 


5 


I 
715 1736 

5 . 
. 5 r 

uly 1 

== 0733 ad te wine 


al, Ang = | 
r 1734, Jan. 1735s April 1736. 


R. . 
CP. October, Ft 


PR5 


ll, Ds kinds, 
15 rk in eq = * 


ſee 1731. 1 — | _ 


_ Jaly 


bo K n * - 4 P N - 
» a % add RR a 88 WTF, \ A f 
- 2 * FM * * * 
1 p N —_ * 3s * * , \ , | pete: 
© * » . n — * N 1 * » + : 
REIT) A N * „ $$ + 
* 


- March; —— P. a ind, Eulfibdy. © L 
H&E E. baſtard falt F. e 


7 
* 
* = 


| A 
wi, ä df * 


125 #s SE! En 15 e 


hes re cg all par. 


v d: 


2 


r N. catarrh | 0 + 
rauen a * w hi mend. ar. 
4) 
8 


=; 
7 

3 
8 
* 


2 
ine 
13 
py 
* 


5 
we) = Zt 
1755 3 
« | 
2 
* 
3 


er 
"LC 
- CE. flow 
4. 1 = & : 2 — — 


n | 
| 1753. 71 17 e "OY ad | 
| Bs rice agnes, 


, PE 
—— 


N. diſeaſes of the breaſt, hemoptoe. 


N..rheurhatiſm.. 
E. ſcarlet fevers, und the 1 — 


Jus: . eee, 


> — 


FT _ 


* * 
TOE oy 
is 


2 8 R KT 0 Ns. 5 


July 155. iq 


4-774 leans, pri * 
. fore throats, anginous fever 
Ents,” 


FP. A 11th 
— > ae 946 74 nonctz 
T 


| E, d 
| N18 E 


7 
* 9 . % Fe - 9 
3 


L "FS 2 4 8 7 , 
"ow 2 oy * * * w £ * |; 2 
* * * . 


* MEDIOSL bes Ars 


Ws 


i 


— 
cher, dir. endes fore; itch, 


-pox, colers, di diarrh. 8 Tag fey, coughs 
222 OP hich 
v. an 
ing of the legs and. « gl 
8 lis of ooh, = 
welling o glands, 
umatiſm, : 2 


gout. 
x * ſeyer, * eryſ fever, 


Hy 


' 


jj 


: 


B20 5 '2z 0 Dp p 
1 


1 
118 
ny 


th pleuriſy. 
pon fever. 
; P. apop. 1 of ry 5 coughs. 

r E. meaſles, pleurifies, rheuma. fevi , eryplip. fever. 
ebruary 12 , peripueum. chilblains of the feet 
IV. Diſeaſes which happened at any one of the places 

mentioned, and nit at 4 others, * 
Baſtard 2 Angul 1731, May 173 
12 harveſt 

ries, bet, Oeder 7 I, 85 Ws 


1 — among e Ma h , Axl 1 427 
ren, March 1732, April 1 
. June ane 173 2, ; March 1739 April 15 4-4 
* « wy 05 105 February to September 1735 
y, A0 
Plymouth. & Epil eply, Novembe ber % er wat 15 
Aſthma, which changed into Ling of de feet 
and abdomen, October 1 35. 
r February, Marc 1736. 
E 6: Me, Den 
5 173 
swr 25d gos. Feb. Mah, ode, Novemb. 173% 
March 1733, January 1734, January 1735. 


2 e, 


5. S — = 
rr NR FF =. w - 


TEA er 


ror pion 50 | 90 
— 56D amo 1 0 Th a 4 13 s 
— 4 * 1 i 9 109d af e 4 


b ad] toid dr n | | 
3 the virtues, and TL 
: waters near Moffat, UZ Mr.'Gt6z08. Mts 
rien, Surgeon * Me Her. Vol. 4. art. 7. 
| No Hain“ | 


NHE a of Moffat 1 1 e 


1 on the declivity of 3 hill, and the 
* r pr 7 alrnoft urrounded with 
Nr Fs ty xt the diſtance of a long mile north- 
ward from Maffat, in Auhandale,. and thirty-ſix miles 
„bath elt mgm i The higher of theſe 
ez lyes wich Wuth-eaſt, and is about a 
ver. Bi foot ad an half deep. Id water is "Uſed for ba ; 
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The time of continuing in the bath is from a quar- 
e. 8 h a 
bath the whole body uſually7ds. it twice or thrice 
weck in the evening. The beſt way is to ay in , 
* few minutes at firſt, and ly increaſe the time a 
the patient finds it with him. The bath is made 
ſomewhat warmer than tepid 3 and the patients, when 
they come out of it, rub and dry their ſkins, and 
1 put on their clothes, without encouraging 
weating. F 33%; 1%, * n u de * 0 * 8 
The bathing of the whole body is found inconve- 
ient in inflammations of the face. or eyes 3; and. there 
ore in ſuch caſes it is bettex to bath only the legs. 
Such as have ulcers or tumors, commonly = 
2 Ver- 


's . 62234" ad . | | 
morning and evening put the part affected into 
ſel of the water warmed for halt an hour, gently rub- 
bing the tumor; through the reſt of the day they 
app linen rags dipt in the water. When the — of 
e ulcer are hard and ſwollen, the affected part is 
placed over à veſſel of the water boiling, and both 
covered up, to keep in the ſteam. In hard tumor, 
and when the finews are contracted, many. let the 
water fall from on high upon the part. 
The water is commonly drunk between the hour 
of fix and eleyen in the morning. They. who allov 
moſt .time, and drink gradually, take the beſt me- 
. wow is _ ad ww; This 2 i 
conſtantly every day drunk by moſt patients, eſpe- 
cially thoſe who ſtay only a ſhort . e "ual 
ever of opinion, even ſuch would reap more benefit, 
if they ſometimes intermitted a day, Certainly then 
ſuch as drink the water for any length of time, ought 
to make longer intermiſſions in the uſe of it. It is not 
eaſy to aſcertain the quantity drunk ; moſt exceed, 
eſpecially the poorer fort, ſome of which have been 
known to drink prodigious quantities without any 
inconvenience, I never preſcribe more than three 
* or a gallon at moſt; and this quantity but ſel- 
om. Women and men of weak conſtitutions ſhould 
Is - Y 
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Ry preparatory medicines: 
he —— uſed . the drinking of 


the unters are Glauber: falt and fal polychreſt; at 
firſt in-large doſes; afterwards in lefler ones.” Of theſe 
I prefer” che laſt for frequent uſe.” Some take 
ſyrupof buckthorn, others Alx ſulphur, pills com- 
poſed/of gamboge, reſin of jallap. and if 1 miftaks 
not, ſenmmony, are pretty much in uſe ut the wells. 
——— . 
N 8 it is u Rice 
e fort” rake large quan . 
lalt with the water, others Ic x is falſely called Ep- 
(om-ſalt; which is little different — _ 
Withitheſe, and ſometimes with Glanber's f 


ties of it, or 

——— ark} eines, ww 
"Fe won of the conſtitution. - A * 

water freely and x 

r But til this is ef- 
8 and diuretics ſhould be given. 
if the water ſtay long, bleeding is neceflary, which 
vill | facilitate the operation * and pre- 
rent feveriſh fits. An infuſion of aromatic and bit- 
ter ſubſtances in wine helps weak ftomachs, and pre- 


rents that heavineſs and inclination to ſleep, which | 
lome _ of, — drinking the water. "Hyfteric 


omen” and ad men vi weak TP" 


10 MEDICAL ESSAYS 
rita. c. receive benefit from ſalt of amber, either by 
itſelf, or mixed with other diuretics. e. 
Too ſtrict a regimen need not to be obſerved. But 
milk, ſalted meat, eggs and fiſh, are improper food 
Riding and moderate exerciſe aſſiſt the water. U 
dropping the uſe of the waters, there is no n 

of taking any medicines. übern 
This water is ſecond perhaps to few medicines in 
diſorders of the ſtomach and bowels. In bſfious: and 
nephritie colics'.it has done good ſervies,. and cured 
nervous ong ſtanding. 


probable, that emollient and diuretic de- 


coctions drunk ſome da 


mat- 
ing done 


after being well purged, drank the waters 
vith ſalt of amber, but not every day, took à glaſs 
of bitters daily, and bathed thrice a week, uſing the 


| water warm in the evening, and cold next morning; 


at which time they continued qply a few minutes in 
it. One of theſe gentlemen * perfectly recovered, 
and the other became much better. But I look upon 
this water rather as a preventer of theſe terrible ma- 

„ ladies, 
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ladies, by helping cachexies, ſweetning the juices, 
Gel than as a powerful medicine when they are 
formed. Many have reduced an over-grown habit 
of | body by it, and carried off ſpontaneous laſſitudes. 
In obſtructions of the menſes, half baths are proper; 
but the drinking of the water is of no further ſervice 
in theſe diſorders, than as it mends the ſtomach, and 
betters the conſtitution. In hyſteric and melancholy 
complaints, it does good, and has cured barenneſa, 
even Where there were very little hopes. In all fe- 
male weakngſſes: and diſorders it has been found uſe- 
ful: It is alſo a good remedy in old gleets, either 
natural,” or cauſed by venereal diſorders; only care 
ſhould be taken, that the venereal taint is firſt; re- 
moved z otherwiſe the water will throw the diſtemper 
into the blood. 

Such as are troubled with rheumatic pains, are re- 
lieved by drinking of, and bathi * this water: nor 
do ſcorbutic patients find leſs advantage from uſing 
it both, ways, Great cures have — brought about 
even when the diſtemper has been at it's he pht 3 doe 
however, the water is moſt to be depend op pon in 
the ing of the diſeaſe; for 255 8 the — are 
it has proved rather detrimental than of ſer- 
vice, In cutaneous eruptions it is a good medicine: 
the itch, and St. Anthony's fire, which are frequent 
here, and return to many. in the 1 and autumn, 
are cured by it, uſed both outward en 

In ſerophulous diſorders 1 2K never known this 
mineral water to fail, if the conſtitution was not quite 
decay d, or ſome particular diſorders did not forbid 
it's uſe, and a ſufficient” time, a few ſeaſons only, 
vere allowed it. Before the uſe of this water, 
ſerophulous patient ought to be vomited, and well 
purged ; nor will ſome doſes of mercurius dulcis, 
the intervals of purging, be amiſs. Many indeed i 
theſe patients cannot ſafely take mercury, nor ought 
it to be lon inſiſted on with any, but a few Joſes 
luye done ſervice, I give ſome doſes of rhubarb by 
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2 days when the drinking of the water is omitted. | 
theſe intervals I likewiſe order and, at 
other ſuch times, emollient and diuretic infuſions and 


cleaning the ſores, eaſing 

ulcer, ' Where the — 1 are foul and 

eſcharotie powders by themſelves, 22 

ointment; and when the lips of the — 2 are in. 

flamed, and the parts round them ſwelled and 

| ... uſe emollient applications, the beſt of which is that 

; compoſed — 24 — — —— one part of 
melilot The ſcrophulous, after dropping the 
uſe of 2 water, — — wr 

mercurial doſes for ſome time, and in the uſe 


of emollient and diuretic medicines, has > I 
ny the heres penn 


periments an the medicinal waters. g of Mefat, 
AnDREW/PLUMMER, M. D. Fellow of the 
Royal College' of Phyſicians, and Profeſſor 9 
4 5 in the pe of a Vol. 
| J. aft, Frcs 


HE etl water e fountain vn 
found lighter than the water of a rivulet near 

the well : the Tpecific ity of the firſt was to the 
Kante 8: 8. to 840. 2 brought to 
inburgh in bottles well corked and waxed, ap- 


peared as elgar and limpid as I water, and had 
” firſt ono the bottles a rob olphoreves ſmell, 


and taſted as as at the — but next day, the 
bottle being elf empty, the water had quite loſt its 
diſtinguiſhing ſmell and taſte, - 

This water gave no marks of a chalybeat nature 
wirh galls, nor of acidity with tinfture of roſes or ſy- 
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ammoniac, ' only when the firſt was dropt into the 
water, there appeared a faint blue cloud ſuſpended in 
it, Atid liquors dropt into the water made no ſenſi- 
ble efferveſcence, only the mixture with fpirit of ni- 
tre ſmoked a little, and ſome bubbles of air roſe from 
the bottom. Theſe phenomena diſcover a fubtile 
volatile ſulphur, but in ſmall quantity, Neing the 
water ex to the air ſoon loſes its remarkable 
ſmelt and taſte, and ſeeing acid liquors cannot ſepa- 
rate or precipitate it. I made many attempts to fix 
this ſulphur and render it conſpicuous, but without 
ſucceſs, A few grains of vitriolum ſaturni made with 
aqui fortis fimplex turned the water of a reddiſh co- 
jour: after ſtanding ſome minutes, the water grew 
more pellucid, nd there particles uniting fell moſtly 
to the bottom, and ſome ſmall flakes ſwam on the 
ſurface. © This matter reſembled the ſulphur auratum 
antimon1i, and made me imagine that it was the ſul- 
phur of the water fixed; but on a red hot iron plate 
it only melted and ſmoked, but did not fame; when 
the iron was cold I found upon it a thin ſcurf of lead; 
ſome of this powder digeſted with oil of tartar in a 
ſand - heat no tincture, as it would have done 
from a ſulphureous ſubſtance. Six gallons of the wa- 
ter diſtilled with a gentle heat in glaſs veſſels, . the li- 
quor which came over was limpid, had no ſmell or 
taſte, but a little empyreuma : what remained had no 
_ * When three fourths vw 
t over, appeared a ti a 
muddy ſediment, which I —— we. pou on 
the evaporation in a long wide-mouthed glaſs. When 
the water was reduced to ſomewhat leſs than a 

it grew thick and bubbled, When all was cold, 1 
. found at the bottom a dirty ſalt mixed with earth. 
The ſaline partic 


in ſome” of the diſtilled waters, filtred and reeryſtal- 
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Jized, a appeared in beautiful-cryſtals, of an uncommay 
"is t.almoſt exactly, — nay ſome . of whyeh al 
repreſented in their Sabi, bigneſs on plate I. when 
mee 1. * a ſmall cry ſtal, but very at and 
e 2. repreſents one of the largeſt, ſomes 
w rogged at the comers. Fig, 5. is the reverſeal 
the fornar. Fig. 3. ſhews two joined by one fide 
Fig. 4. 25 two irregularly 7 Dlended. Beſides 
the cryſtals repreſented in the plate there were othen 
of a cubical ſhape, both ſorts Fad the taſte. of ſea (alt; 
Two drams 0 85 ſalt heated red hot in an iron n. 
dle, crackled, but neither melted nor flamed, aud 
Joſt only eighteen ains in an hour's calcination 
which makes it evident that it is neither nitre ud 
ſal ammoniac. This decrepitated ſalt with four ſery- 
ples which, had not been caleined, mixt with a drum 
of oil of vitriol emitted white fumes. The 
mixture being diſtilled, - two drams of a ſmok- 
ing ſpirit like Glauber's Pry of ſalt. 
Some drops of this ſpirit precipitated a ſolution of | 
blver, 48 likewiſe did — of the ſalt and ſome of 
the water when evaporated to r, part. From all 
Which it is plain, that this water is impregnated with 
Fam the falt, and although the gn above differ 
om the cryſtals. of common ſalt, yet a ſlow 
ce of a fol lution of ae, I have => 
nto. * 
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ſh" water milky, becauſe then the water was im- 
xanated with its ſulphur, which the acid coagulated, 
o as to change the colour of the water; but alkaline 
liquors produced little in the freſh water, be- 
auſe a ſmall quantity of ſalt was diſperſed through a 
zreat bulk of water. On the other hand, when the 
ſulphur was carried: off by heat, and the falt gathered 
into narrower bounds, then the acids had no effect, 
but the alkalies a confiderable one, by joining them- 
ſelves to the particles of falt and connecting them. 
The ſediment at firſt ſeparated, when dry, weighed 
twenty five grains, it was of a ſandy colour, and tafted 
a little faline. This powder made red hot in an iron 
ſpoon over the fire ſmoked a little, turned black, af- 
terwards red, and at laſt white; it weighed ſeventeen 
grains and felt like chalk. The earth ſeparated from 
the ſolution of the falt by filtration weighed fifteen 
grains, it had no faltneſs, but was more gritty than 
the former. When calcined it ſmoked but little, 
ſcarce changed its colour, and when cold weighed ten 
grains. 5 
5 The ſtones dug from the 2 of he + wo 
at Moffat, are made y of a cryſtalli | 
cut into many 5 partly of a * 
ſubſtance of a gold colour, but y of a leadiſh 
coloured ore. | 
| From theſe ſtones no ſulphur could be obtained 
by ſublimation ; but two ounces of them in powder 
peed with a ſolution of ſalt of tartar gave a very 
tincture, from which by pouring in ſpirit of vi- 
triol, .I got a powder of a citron colour, weighing ſe- 
venteen grains, which put upon a red hot iron, gave 
a blue flame and ſulphureous ſmell. als 
| Two ounces of the ſame mineral, mixt with an 
equal quantity of tartar and nitre, after half an hour's 
8 were thrown into a hollow _ on which, 
| there appeared many ſhining particles diſperſed through 
| the maſs, like very foul — he whole was 
| again reduced to powder, and water on it, 
Which acquired a fetid and ſulphureous in * 


| 


= 


' 
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taſte reſembling the freſh mineral water, but 
This water with ſpirit of vitriol, afforded a ſul 
like the former. The metallic matter freed from the 
ſalts by waſhing, was melted with nitre and tartar, 
and I found at _—_ ——_ a piece of very 
e copper weighing two grains, which 
— all the — of that metalꝰ. bs 
From all this I may conclude, that the principles 


Ciontainedl in this water are a very ſubtile and volatile 


ſnlphur, at leaſt ſome conſtituent parts of ſulphur, 


_ particles of copper and ſal gem, or common 
lait. 


An enquiry into the natural hiſtory and medical 
uſes of ſeveral mineral ſteel waters; by Dr. 
ALEXANDER THOMSON, Phyſician at Mon- 

Troß. Vol. 2. art. 6. 


O det L ſpaws are very numerous in the country 
about Montroſe. The ſoils, out of which they 
ariſe, are various. That near Aberbrothoc is in a 
ravelly clay, below which there is a ſtratum of peb- 
le ſtones intermingled with ſand, and under it ano- 
ther of ſand and gravel mixed. The well ariſes at 
the lower part of a den, about fifty paces diſtance 
from a rivulet. About three or four hundred paces 
above the well there is a ſpring of common water, 
and the fide of the rivulet oppoſite to the well is 
bounded by a gravelly rock, betwixt the layers where- 
of ouzes clear water dropping over ftrata of ſmooth 
ſhining clay. At the 1 of the rock there is a ſmall 
well of good water. The water which ouzes from 
the fide of the rock, being evaporated, leaves nothing 
but a grey powder like clay. There are no more 
rocks within a confiderable diſtante from the well. 


A more exact eſſay of this mineral might be made by gently 
roaſting it with'a gradual fire, in a flat diſh, expoſed to the free 
action of the air, then mixing it with a ſmall quantity of 1 9 
iron filings, and an equal quantity of the whole of the black flux 
compoſed of two parts of tartar and one of nitre, 


The 
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and OBSERVATIONS. 
The ſoil of moſt of the wells which I have exa- 
mined 'is like this, and generally a rivulet runs near 
them through a bed of flint ſtones and ſand. This is 
the caſe with the well of Kincardin, which is efteem- 
ed next to that of Aberbrothoc ; and Tan informed 
that the ſoil of the well at Peterhead is the ſame, 
without any rocks in its neighbourhood, except the 
ſea rocks, to which it is ſo near, that it is overflowed 
by high tides. There are only three ſpaws herea- 
bouts, the foil whereof varies from that above. One 


n beyond the famed cairn on 


The foil of this is bog, with moſs 
nd round it, and no rock is near it. The fpring 
pon row t, e and appears of the co- 


1 of oker, with which one's ſhoes are coloured by 


walking on the moſs near the well. 1 have ſeen ano- 
ther ſituated in the like foil in Lentretham, near the 
month of Glenifla, but it does not bubble up like 
this. The only fpaw within my knowledge which 
hath any thing of rock in its neighbourhood is that 
near Cortachie, ſituated at the foot of a hill, near the 
river 1 At the diſtance of forty paces are 

ſtones which ſparkle like marcaſites; 

* for in the neighbouring river. 

I could find no difference in the ſpecific gravity of 


theſe mineral waters from that fountain water. 


The fixed mineral contents of the ſteel waters of A- 


berbrothoc and Peterhead may be collected by ſuffer- 


ing them to ſtand in open bottles for ſome days; for 
then their contents will be precipitated, and the water 
vos * oper off will let fall the remains of the' mi- 
pouring common water into it. The preci- 
pitation may be haſtened Loy neg aſtringents. The 
mineral ſubſtances thus col to be dried in 
any gentle heat. In this manner they will be got 
more entire than by boiling, which may force off the 
more volatile ſubſtances, 
Two gallons of Aberbrothoc water being evapora- 
ted at the well, no pellicle 2 the remaining 
— weighed, as near as — 


could judge, between 


. . 
Ss ** 
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| tifteen and twenty grains; which, put into a hot iron 
ladle, ſparkled as the fine filings of iron uſe to do. 
I am fatisfied with Monſ. du Clos, that it is not 
eaſy to determine what ſalts theſe waters contain, or 
whether all are impregnated with the ſame kinds of 
ſalts: he could find neither alum nor vitriol in any 
of the French wells; only in one he found ſome re- 
ſemblance of the latter: all the other wells gave a 
ſalt, anſwering to a compoſition of nitre and fea ſalt 
mixed in various proportions; which probably is the 
natural ſalt of the earth diſcovered by Monſ. Tourne- 
fort“, reſembling in moſt trials the nitrum of the Le- 
vant, being neither acid nor alkali, but approaching 
moſt to the latter. 15 # 
Having affuſed the ſame quantity of Peterhead and 
Aberbrothoc waters on like quantities of gall, the 
former ſtruck a deep purple colour, while the latter 
became only dilutely red. I added 2 double 

the quantity of common water to the tinctured Pe- 
terhead water, before it hecame preciſely like to the 
colour of the Aberbrothoc water; whereby we may 
ſee, that the mineral is two thirds ſtronger in the for- 
mer than in the latter. The water of Glendy came 
neareſt to that of Peterhead in its deep tincture; 
next to it was the water of Kincardin: moſt of the 


other ſpaws gave a tincture much like that of Aber- 


Ihe infuſion of the ſlecks+ gathered from the tones 
of the well of Aberbrothoc, made with water or vine- 
gar, ſtruck a deep coloured tincture when galls were 
mixed with it. 4 

Rectiſied ſpirit, of wine makes no change on the 
Neel waters; but when the gall is afterwards added, 
the tincture is higher than when no ſpirit is uſed. 
Common ſpirit of wine turns the water, of a fine light 
violet colour, and when the gall is added the tinc- 
ture becomes more duſky than by the gall alone. 

© * Preface to his hiſtory of plants in the neighbourhood of 
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There is ſomething in our ſteel fpaws ſo very vo- 
latile as to diſappear the leaſt acceſs of airꝰ, af+ 
ter they are taken up the well, eſpecially in hot 
weather, for in ſuch circumſtances the waters dv not 
anſwer the uſual trials made with them; and I have 
obſerved the ſame alteration in the Liege and Pyrmont 


ſpaws, which ſeem to be only diſtinguiſhed from ours 
by the vinous flavour peculiar to them. 
As to the medical uſes of our ſprings, they evacuate 
moſtly by. urine, and only in a lax texture of the 
bowels. I have found them, eſpecially. that of Aber- 
brothoe, good in nephritic diſeaſes, ſcouring off gra- 
vel, and ſometimes puſhing a ſtone down. They are 
beneficial in the ſcurvy, eſpecially when the humours 
are aceſcent, and in all di of the ſtomach owing 
to an acid. In general, they are ſerviceable, and may 
be uſed freely in all diſpoſitions qccafidned by a mor- 
did acid; but where the alkaline or bilious diſpoſition: 
prevails, they are to be ſparingly, if at all taken: 
and, as obſervation hath ſhe wn, that, there are ſuch 
oppoſite cauſes of diſeaſes, fo: the uſual trials diſcover 
an alkali in theſe waters; and hence the general name 
of acidule is an improper one. 
In too great a relaxation of the. ſolids, eſpecially of 
the ſtomach and chy lopoietic organs, the Peterhead 
water has by far the preeminence, as the Aberbrothoc 
vater has in lowneſs of ſpirits and other nervous diſ- 
orders; in which caſes I have obſerved the Kincardin 
of ſervice. bus 2 „ tr Tos n 
A burgher of Montroſe, about thirty years of age, 


returned from a voyage, ſcorbutic, emaciated, ener- 


vated in all the digeſtive powers, low ſpirited, and 
ſo feeble, that he could not walk, or fit on horſeback, 
but with difficulty, after drinking Aberbrothoc water 
at the fountain a few days, he in great meaſure reco- 
vered his ſtrength and ſpirits. Pris 


It does not appear clear from experiments chat the alteration 
which paw waters undergo by being expoſed to the air, is owing 
the diffipation of any volatile part. | | A 
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A lady in a declining age; ' having. contracted an 
. infirm ſtate of health, attended 1 
preſſion of ſpirits upon every little accident, and hay- 
ing made 


The wa 


A gentleman from an aguiſh 
2 depreſſion of ſpirits, which he recovered in good 
re by a low diet. When the diſorder: teturns, 
as it often does, he finds relief from the Liege and 
Pyrmont fj and from the Aberbrothoc water in 
its ſeaſon. * He the laft;-\though it is brought 
farther, and longer kept than the former. 

Theſe two caſes ſhew, that notwithſtanding the 
virtue of the water is very liable to fly off, yet it may 
be drunk to good effect, at a great diſtance from the 
well, if it be taken up at a right time. 

The beft ſeaſon of drinking theſe waters is in April 
and May, after the rains have fallen, and before the 
heat of ſummer comes on, and in the month of Au- 
guſt to the middle of September, before the rains be- 
gin; at both which they generally taſte moſt 
of the mineral. In the hotteſt weathers theſe waters 
are moſt faint, except after a moderate ſhower of rain 
which recovers the taſte, - though confiderable rains 
weaken it. But however the badneſs of the accom- 
modation of the place has fixed the ſeaſon to the two 
intermediate ſummer months, when walking about 
in the open air is more agreeable. But I prefer the 
water rather at home in the proper ſeaſon, and direct 


it to be warmed if it proves too cold for the * — 
f | 5 


n 6e eee. erg 


— 18. 


Err 


E — IL © _ © 


++ <<  R- 


7 =Ss 


8 IX 


Ve 


& * 


ETSY 


PEE F 


fician yy nor is there any neceſſity of a 
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_ Great numbers drink theſe waters without obſerving 
any regimen, or having any — — 

ve 

in a remarkable foulneſs of the juices; nor 
do I allow purges during the uſe of the water, un- 
leſs the patient bathes in it. The medicine I ordi- 
nuily give is cryſtals of tartar, ſometimes with ftewed 
prunes to promote the natural evacuation, | 

Many remarkable accidents have happened from 
the frequent cuſtom of drinking theſe waters in too 

quantities, ſo that there is juſt reaſon to doubt, 
whether the abuſe of theſe waters does not more harm 
than the right uſe does good. My general rule is 
not to three pints drunk leifurely till the eva- 
cuation by urine begins, chewing eatraways or any aro- 
matic which is agreeable to the ſtomach, and walkin 
in the intervals of drinking, and after it is over, 6 
moderately fatigued; '' | „ nh . 

As to the choice of theſe waters, thoſe which ate 

moſt impregnated with the mineral drunk in (mall 
tities, are moſt when the fpritigs of the 
— ſtem are to — At. if our deſign 
nei is to waſh the inwards, the weaker kinds 
are to be choſen, and in larger quantities. 
With regard to exerciſe, it is to be exce to in 
relaxations of the ſtomach, when it is ſo diſor- 


dered as frequently to throw up its contents, which 


oſten happens to women. Such are to feed abed, and 
le till the firſt digeſtion is accompliſhed: A gentle- 
woman, looked upon as quite Joſt” in a diſorder of 
this kind, was carried from Montroſe to Peterhead, 
where ſhe drank the water abed, laying herſelf to 
ſleep'after each draught, by which means ſhe retained 
4 — returned perfectly recovered, and remain- 
The Aberbrothoc water is in the greateſt eſteem in 
this country, moſt 'cures having been made by it, 
which whether owing to the ſuperior virtue of its 
fulphur, which I begin to diſcover· more conſpicuous 
in it than in others, or to the greater number of pa- 

. tients 


12 MEDICAL BS8AYS. 


tients repairing to it. I ſhall not determine; for I, in 
ordinary caſes, recommended the neareſt ſpaw, eſpe- 
cially that of Kincardin, or that on the river Eſk in 
the ſkirts of the Grampians. The firſt comes the near - 


et * the Aberbrathoc waters. 


girl in bad caſe of the nerves, as aa Gab 


21 = ine the condition of her ſex; and her brother, 
a boy of ten years of age, enervated to almoſt a cripple 
all over his body, are now recovered by drinking and 
Ames e alen. 


iry into * mineral principles 0 Montr 
1225 2 th mira 2 M. 2 
. roſe. Vol. 3. art. 8. 14; Fa 


\HE meg well den in the richer or 
— — blac- 


is of a whitiſh co- 
ers the mineral 


ty mi 

— 2 perceived it to be of a different na- 
ture from the 4 ſprings, from the can colours 
which I obſerved on the ſurface of it, after it had 
been mingled with galls, roſebuds, and green tea, 
and which made me conclude -that there was e 

thing ſulphureous in the water. 

I dropt ſome oil of tartar per deliquium into 2 
on of the water, and preſently a light white cloud 


formed 
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2 OBSERVATIONS. 174 
formed at the bottom, like that which appears in urine 
about the time of a favourable criſis. As this appear- 
ance in urine gives, as I ye, plain notice of the 
morbid ſulphureous of the blood perfectly con- 
coſted and waſhed off, the analogy ſeemed to me na- 
tural betwixt the two appearances in the urine and in 
the mineral water.. 1 ke | 

To try this farther, I made a ſoluble ſulphur, with 
four ſulphur to a fifth ſalt of tartar. After this 
had become moiſt by imbibing the air, I diluted it 
with water, till the ſolution became of the colour of 
our water, Oil of tartar dropped into this gave the 
ſame kind of cloud, ſo that the one could ſcarce be 
diſtinguiſhed from the other, 

From theſe: experiments I was led to believe that 
theſe clouds were a lac of ſulphur ; but for further ſa- 
tafaction, I tried the water with alum, it quickly 
formed a white coagulum, which, on dropping in ſome 
oil of tartar, ſubſided. The refiduum ſeparated from 
the water and dried by the ſun, was a concrete maſs 
of a ſoft taſte with nothing faltiſh in it. 

For trial whether ſulphurs were univerſally affected 
by an alkaline ſalt in the ſame manner, I dropped 
ſome oil of tartar into common ſpirit of wine, and pre- 
ſently a cloud was formed towards the bottom of the 
glaſs, of a higher colour than the liquid above. With 
all of olives it ſucceeded in the ſame manner. 

The next trials were with alkaline and acid ſpirits. 

Spirit of hartſhorn cauſed a cloud of a yellow co- 
lour, which vaniſhed in half an hour, and left the 
water of a more milky complexion than it was at firſt, 
| —_ of nitre turned the water into a fine light blue 
colour, | | | | 

Spirit of vitriol _ it into a faint purple. 

pon dropping in a ſolution of fublimate. a cloud 
began to form, but formed gradually. 

Solution of ſublimate, with ſolution of ſulphur with 
red alkali, made preſently a coagulum. 

By theſe experiments it appears, that the alkali pre · 
ls in the ſalt af the water. But this can determine no- 

| N thing 
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thing concerning the ſpecies of the ſalt, , ince the ma 
tria 


reputed acids prove no leſs alkaline upon 
| But what is moſt to the preſent purpoſe is, that the 
Krongelt alkalies and ſtrongeſt, acids both agree n 
"2 ng an equable cloud in the water. The icoagy 
lum formed in the ſolution of ſulphur with fixt alkal, 
is owing to the mercury being more freely diſe 
of it's 2 by a ſtronger res than the ſalt of 
our we ereby'precipitated in er quanti 
* analogy and — — the Scarks 
. water and ours, appeared on the following tr 


205 of Tartar poured into Scarborough water, form 
ed immediately a thick milky ble cloud. 
Solution of ſublimate cor ve, 1 n. 
thin white cloud. 
Solution of ſublimate gives with our water ſuch: 

8 oil of tartar does with the Scarborough Wh 


wo of. falt of tartar forma the ſame cloud in 
both waters, but in the Scarborough more immedi 
'ately. A lac of the — 2 water anſwers to the 
ſame ſenſible, qualities as that made of outs. 

Powder of galls A hath waters ine dull 


wn 1 think, are ed arncabforablattes as are to 
be found betwixt any two minerab waters. The var- 
ety that appears may be owing to fome difference in 
the proportion of the ſalts. 

Ihe following trials were niade with different fats 
fingle and combined, in order to find out the con- 
tents of our water. 

Oil of tartar makes no change of conſeq ce in fo 
Jution of nitre, but formed a cloud in a four oof ni 
tre and ſea ſalt mixed. 

Solution of ſublimate corroſive, made no | change 
in the above ſolutions mixed, but with ſolution of ni- 
tre alone, after ſome time farmed a cloud like that by 
oil of tartar on ſolution of cog with fixed aal, 
in an Our . 150 „ g 

mix. 
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A OBSERVATIONS. 173 
A of ſulutions of alum, nitre, and ſea {alt 
turned white,” Oilſof tartar gave an appearance of a 
cloud; but not an one. Solution of fublimate 
turnad the above ſ —— bluiſh without any farther 
alteration. ': d [v7 1 

eee med n of fan tile 
for ſome time, but at length l down as it were mud 
dy to che bottom, with a faint, but an unequal * 
pearanoe of a cloud: 

Oil of tartar made iniacdiately a white: precipitate 
in ſea water, then a; thick cloud, which afterwards 
precipitated in an equable one. Spirit of hartſhorn 
formed quickly an equable cloud on the top of ſome 
ſea water; e, reſembling that made by the ſame ſpirit in 
our water. But I could obſerve nothing of that whites 
neſs or curdling which Dr. Short obſerved to be made 
by this NN Some of 
this fpirit made no change in ſpring water, by which I 
pereeivet a further improvement of the above e 
which 1 ſhall now ſtate. 

It appears from the trials above, that ho ſalts come 
vp to any analogy witkt our water, and that of Scar- 
borough,' except nitre and ſea ſalt; but eſpecially that 
of the ſea without evaporation: yet neither of them, 
either ſingly or when combined, with them in 
the trials, both with acids and; alkalies; whereby it 
appears, that the qualities of theſe waters are 
not confined to either or both theſe ſalts, or the 
earths they lodge in. On the other hand, theſe falts 
being ſulphureous correſpond to a further ulphureous 
es in theſe waters, anſwering more perfectly the 

above ſtated with ſulphur itſelf. The Ala. 
pore 4 of nitre it's ſulphureous kind and the 
difference of the ſalt of ſea water before the evapora- 
tion from prepared falt, appears above from the diffe- 
rent effects of fixed alkali on ſea water, and on ſolu- 
tion of ſea ſalt. This difference is owing to the ſul- 
phur of the falt in the water before e which 
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The laſt thing I have to obſerve on this part of the 
analogy, is, that as oil of tartar makes a cloud in ſo- 
lution of nitre and ſea ſalt, and ſolution of ſublimate 
in ſolution of nitre alone, I tried to make à lac of 
both in the manner I did by our well, but had only 
wet coagulum without any laè falling equably to the 
bottom; ſo that nothing but what is ſulphureous, or 
rather ſulphur itſelf, can, it ſeems, give 4 lac. An 
accident confirmed this. A ſolution of alum, nitre 
2 . into which —_ oil of tartar 4 been 

pd, precipitated from water a lac, leavi 
b 1 ene; 
Thus far analogy hath led me. Other ways of en- 
quiry into the principles of mineral waters have not fo 
well ſucceeded. Nothing hath been found to come 
over the ſtill by which we could gain any information. 
Chemical mixtures to diſcover contraries by contra- 
Ties have as little reached the compoſition of natural 
bodies, the mineral eſpecially. All the foſſil ſalts, 
the ſuppoſed contents of mineral waters, are account- 
ed acids, and appear ſo to the taſte; yet all of them 
have been found by monſieur Tournefort to go leſs or 
more on the alkaline nature: ſo the moſt alkaline of 
earths, burnt limeſtone, wants not it's own acid. 
Upon the whole, theſe names teach us but little of 
the nature of things ; whereas the way of analogy be- 
twixt things known and things ſought for, rightly 
purſued, ſeems the moſt univerſal method of en- 
quiry into natural compoſitions; and if it leads 
us not up to demonſtration, it comes neareſt to 
truth of all others. The learned have contented 
themſelves with this method in their enquiries into 
eel ſprings. Galls with a ſolution of iron give a pur- 
ple colour ; therefore whatever water with galls ſtrikes 
fuch a colour, is concluded to participate of iron. Why 
may not the ſame way of reaſoning on all mineral 

ſprings be allowed ? 1 > 1.0: 
' To know the more adequately what ſpecies of falt 
or ſalts our waters and that of Scarborough contained, 
I made all the trials of the abovementioned __ 
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falt and by comparing Mr. Tournefort's obſervations 
on the natrum of the Levant with thoſe on nitre and 
ſea ſalt, and all three with his enquiry concerning the 
natural ſalt of earth, we ey that the natrum and 
natural ſalt anſwer al the ſame trials, and that 
the nitre and ſea ſalt anſwer to both more than any 
other ſalt; that is, nitre and ſea ſalt a to make. 
up the greateſt part of this univerſal ſalt: and if to 
this we add his diſcoveries concerning the natural ſalt 
of earth, we may hence probably have a more natural 
account of ſuch mineral waters formed by water fall- 
ing on beds of ſuch mineral ſubſtances, 
I t it beſt to finiſh this enquiry into our wa- 
ter by analogy, before I entered on an examination of 
it's contents got by evaporation. 
I boiled leiſurely ſome pounds of the ſand in four 
7 the mineral oy to one het, Hon filtred 
and ſlowly evaporated it, but no icle appeared. 
The müde —5 black ſubſtance, faking — leafy, 
of a fattiſh taſte, and weighed about five grains. This 
gave to two drams of ſpirit of wine a ſulphureous 
greeniſh yellow tincture. Some of it dropped into a 
glaſs of water ſhew'd itſelf quickly on the top with an 
equal ſurface, and after ſtanding ſpread itſelf through 
the whole liquor. Oil of tartar dropped into it form- 
ed à cloud to the bottom, equable, and waving by 
the motion of the glaſs. 

On the reſidue of this tincture I poured the ſame 
ny of ſpirit of hartſnorn, which grew black, 
reſembling a bitumen in conſiſtence; it fell to the 
bottom of the water without mixing ; but after ſome 
time roſe up to the ſurface. Some drops of the ſolu- 
ton of ſublimate precipitated a black powder, which 
thrown on a red hot iron ſparkled all over, but on a live 
coal flamed ſenſibly blue. Some of this matter was expo- 
ſed in acrucible for about five minutes to a moſt intenſe 
heat; about half the quantity remained, and it had 
ſtained the erucible with an indelible black colour. Some 
of the lac made as above 1 melted nor W 
ba N 3 a la- 
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# ladle over the fire, the heat being increaſed, tutned 
into a black cinder z but ſome of the lac being throm 
into a red hot ladle, flamed” and burnt into black 
aſhes. A lac of ſulphur made with quicklimeigratluall 
heated till red hot, did not flame but burnt to aſhes, 
I tried the ſame with the officinal lac ſulphuris, which did 
not flame, till the fire was haftily increaſed, but the flame 
ceaſed upon taking the ſpoon from the fire, and the 
lac burnt into aſhes without flame. The ſame expe. 
riment, and with the ſame ſucceſs, was tried with the 
ſulphur of Aix. 9 251 ' I" fs 
A lac made with Scarborough water flamed not ina 
red hot ſpoon, though put on the fire, only in about 
4 minute it ſhined above the brightneſs of alive coal 
T4: plaaerR of our water appeared juſt like the other, 
th continuing in that bright ſtate a pr time 
before they 2 reduced 5 a black K rte res 
- fiduum of Scarborough water after evaporation reſem- 
bled in colour the lac of both, and was tried in the 
fame manner, and with the ſame ſucceſs. Though this 
appearance demonſtrated a ſulphur in the contents of 
both waters, yet as the lac of our well had not an- 
ſwered to open flame as formerly, I made further tri- 
als of the inflammabihty of the contents of both. I 
heated a crucible red hot, arid removed every flaming 
coal from it, and caſt into it ſome of the refiduum of 
our well, puſhing the fire by bellows. The flame 
leamed within the crucible which it filled; continu- 
Fg a conſiderable time. The ſame experiment ſue- 
ceeded with the refiduum of Scarborough water. The 
flame in theſe trials appeared more white than that of 
ſulphur, reſembling that of nitre in deflagration, 
From equal parts of ſulphur and ſea falt thrown into 
à red hot crucible, aroſe a white flame, and much the 
fame coloured one aroſe from nitre and ſulphur in e- 
qual quantities. The reſidue of the firſt was a gre) 
concrete, of the latter a maſs like roſin. I could not 
perceive in theſe trials any ſmell of ſulphur. Here 
y it appears that the ſalts attract the ſmoke of the 
ſulphur, imbibing it bythe ſame mechaniſm as one 
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of them attracts that of coal, and both of them the 
moiſture of the air; and hence the difference of the 
flames. | ; 
To diſcover whether there was any thing reguline 
or metallic in theſe waters, I put about two drams of 
the reſiduum of Scarborough water with one half tar- 
tar, and as much nitre, into a crucible, with a cover 
to it, and kept it ten minutes in a ſtrong fire. After 
cooling it was eafily ſhaked out of the crucible, and 
appeared white as before, only interſperſed with black- 
ihe particles. It's upper part appeared porous, the 
taſte was acrid, and it's weight little more than that 
of the tartar. The refiduum of our water mixed with 
the ſame ingredients as above, and thrown into a red 
hot crucible, boiled immediately, and ſparkled, and 
then caſt up a thick cloud, with a high bituminous 
ſmell. After fuſion it adhered fo cloſe to the cruci- 
ble, that it could not be got out but in parcels by an 
iron; it looked like dark rofin, and had an acrid tafte. 
This appearance is like that of ſulphur and nitre de- 
ſcribed above, and is a proof of our water's being 
more of the nitrous kind, as the appearance of the 
Scarborough reſiduum, which reſembles that of ſul- 
phur and fea faſt, may prove that it's ſulphur goes 
more on the ſalt, and that both are lodged in a 
calcarious earth, wherewith they are ſo combined, 
eſpecially the ſulphureous part, that the violence of 
fire cannot - diſengage them; ſo that the ſulphur does 
not always diſcover itſelf, This compariſon receives 
| further light from an evaporation of both waters. A 
= of each was evaporated to about two ounces. 
r water became of a deeper colour, and at length 
reſembled a ſtrong decoction of guaiacum in ſmell, 
taſte and colour, The Scarborough water looked like 
whey, and taſted more briny, in reſpe& of the reſi- 
nous and mellowy taſte of the other. 
— following trials carry on the compariſon till 


1. Both waters changed ſyrup of violets green. 
ell p Mt N 4 = = JCenk- 
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2. Scarborough water altered not the colour of blus 
paper. Our water made the colour appear ſomething 
more intenſe. ; | 
3- Neither ſyrup of violets nor blue paper change 
colour by a decoction of our water. 
4. Scarborough water evaporated to one half turned 
ſyrup of violets green, but changes not blue paper. 
g. Solution of ſublimate after ſome time turns a de. 


coction of our water of a whiter colour, and then preci- 


pitates a duſky reſiduum. 
6. _— of ſalt of tartar with the ſame decoction 
ently gives a precipitate as a cloud, 

w Solation of ſub — — the decoction of 
Scarborough water gradually into a duſky grey. 

8. Solution of ſalt of tartar on the ſame decoction 
makes no notable change, 
9. Infuſion of galls changes not the decoction of 
our water, but preſently makes a coagulum in de- 
coction of Scarborough water. 

By the firſt of thas trials it appears, that the ſalt of 
both waters in their native condition goes moſt in the 
alkaline, as it appears by monſieur Tournefort's trials, 
the natural ſalt of the earth alſo does, whatever may 
be generally ſaid of it's acid nature. It ſeems by the 
third and fourth compared, that the ſalt in our water 
is more of the volatile ſort, agreeing hereby more 
with nitre. The fifth alſo may ſeem to confirm the 
ſame, but the ſeventh makes this more ambiguous z 
and the ſixth renders it yet more doubtful z and the 
fixth compared with the eighth might rather ſeem to 


give the volatility to the ſalt of Scarborough water; 


t the ninth to reſtore the ſame ſtill to our water. 
In ſuch, counter appearances I tried if any thing 


more certain could be made out by various experi- 


ments with the reſidue of the waters, but the appear- 
ances were ſo little conſiſtent to thoſe above, or to 
one another compared, that I condemned them as un- 
ſatisfactory. I endeavoured next to analyſe the wa- 
ters by putrefaction. Twelve quarts of our water 
were put into a ſmall caſk, it's mouth well cloſed and 
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and OBSERVATIONS. rat 
pitched and placed in a cellar during five weeks. 
Six quarts more were put in glaſs bottles. By my 
ſmell, taſte, or trials, I could find little alteration 
in our water, other than the taſte and ſmell the fim- 
le element has in ſuch a caſe. Theſe eighteen quarts 
evaporated in two braſs pans, one ſmaller, the o- 
ther larger ; the ſmaller was moſtly open, but the 
larger was dovered during the evaporation. There re- 
mained in the leſſer pan twenty-four grains of a grey 
duſky powder. I obſerved the larger come into the 
conſiſtence and colour of bitumen, ſmelling and taſt- 
ing high of the ſame kind. Some drops of oil of 
tartar in a little quantity of it formed a cloud. The 
bitumen evaporated before the fire weighed an hun- 
dred and ſeventy grains, and melted into a rofin, 
weighed two drams eleven grains. This flamed quickly 
in a red hot crucible, but the reſiduum of the ſmaller 
decoction did not flame, but ſparkled and · made a 
noiſe as wet gunpowder does when fired. I can at- 
tribute the variety to nothing elſe, but the greater 
pans being covered during the decodtion : of ſuch con- 
k it may be to have our decoctions more or 
1 circulated. | = 
Upon the whole it appears that analogy is capable 
to lead us into the nature of —_ and that experi- 
ments juſtly ſtated will always anſwer to ſuch analogy, 
and hereby is confirmed the likeneſs of our water with 
that of Scarborough as to their ſpecific contents, though 
in proportions different from each other, the ſalts a- 
bounding more in that of -Scarborough, the ſulphur 
in ours. Analogy has taught me the preſence of theſe 
ſalts; Dr. Short and Dr. Shaw have found them by 
tral; thus does the fact confirm the analogy. The 
evidence appears equal concerning the nitre and ſea 
alt in both : as * quantities, I made the follow- 
ing obſervation. The reſiduum of Scarborough water 
imbibes the moiſture of the air ſo ſtrongly, that upon 
drying ſome of it, it loſt near one third of its weight, 
vhile eighteen grains of the refiduum of our water ex- 
poſed to the air and then dried, loſt but one — 
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and a half. This with the comparative colours I al. 
ways obſerved in the reſidua of each, that of Scat. 


borough going conſtantly on the grey white. and that 


of our well on the duſky brown, es ſtill the pre. 
valence of the ſalts in Scarborough water, if not of 
the calcarious earth, and of the ſulphur in ours. To 
which may be added, that having brought my lait 
decoction of our water to about a gill, Þ-dropped 
thereon ſome; oil of tartar, and it formed an equable 
cloud of an equable ſurface and confiſtence all over, 
ſtanding firm ſeveral days; and it appears above that 
the decoction of Scarborough to one half gave no ſuch 
appearance. | 1 | 


Medical qualities of Montroſe well, with ſome in- 


. ances thereof by the ſame. Vol. 3. art. g. 


IHE water of this well is of a mineral taſte 
:4 which cannot well be deſcribed. It ſets lighter 
on the ſtomach, and is eaſier to digeſt than any other 
ſpring or mineral water, The moſt tender eaſily bear 
it, and find their appetite and digeſtion improved by 
it. A man of ſeventy years of age, of a decrepid ha- 
bit, bore eaſily, when he firſt began to drink it, two 
arts in a morning, and near as much after noon with 
kr alleviation of a cough, though he could never 
formerly bear a draught of any manner of water. 
It clears and enlivens the ſpirits of thoſe who live on 
a low diet, ſuch as live high are relieved of the indi- 
_ which clogs the natural faculties, by a cold or 
ot infuſion of tea made with ſimple water. But a 
ſmall quantity of it has this effect on the more ab- 
ſtemious. A gentleman who lived chiefly on a ve- 
getable diet, and the ſimple element, of a thin habit 
of _ and lively ſpirits, found himſelf yet more 
chearful, and his appetite and digeſtion, improved by 
drinking a pint. It is univerſally diuretic, being drank 
from two to three pints; it purges, half the quantity 
ſucceeds; ſame. By this quantity a gentleman was 
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and OBSERVATIONS. 144 
ſeta purging threeor four days together, and was obliged 
to-d1minifly-the dofe till he was more accuſtomed — 
The more plentifully one feeds the more it operates. 
In ſome the ſame degree of operation hath continued 
during tho uſe of the water: But as people are more 
accuſtomed to it, they are obliged to intermit at times 
its uſe, or to augment the quantity. x i 
Soon after its virtues ; were firſt obſerved, it per- 
formed a cure ſcarce inferior to any recorded in obſer- 
vutions of medicine. A girl during nine years, almoſt 
from a child, was afflicted with a ſtrangury, ſtop 
of urine, 'and for moſt part of the evacuations of her 
belly. Her urine conſtantly as a thick gleet reſembled 
a mucilage of oatmeal, and during moſt of the time 
ſhe had ſcarce any intermiſſion of ſymptoms, whereby 
i= ber fleſh waſted, and her ſtrength was ſo much im- 
ired that ſhe could not walk without aſſiſtance. At 
gth the paroxyſins taking her conſtantly ſo ſoon as 
te aſleep, ſhe became inſenſible, talking and anſwering 
er things abſurdly. In this condition ſhe drunk freely 
er of the waters at the well, which paſſing off by ſtool 
ar and urine, gave immediate eaſe. By continuing the 
y waters, the evacuation ftill ſucceeded, and in few 
weeks ſhe was not only cured, but became of a na- 
70 tural full habit of body. Many in various ſymptoms 
h of- you and nephritic pains have been relieved by it, 
and moſt of them remarkably. A gentleman who 
r. for many years had been afflicted with paroxyſms of 
Ji the ſtone, which frequently ſeized him, and from 
i which he was only relieved by paſting of ſtones of 
Ir various bigneſs, took to drinking of this water in a 
a morning, which going off plentifully by urine, and 
J- moving the belly a little, freed him of all nephritic 
. 52 and made him freſher in all his faculties. 
it e circumſtance in his caſe was remarkable, that 
e during the uſe of the water, he paſſed urine without 
y any ſtimulus, or inclination to paſs more, which in- 
k convenience had-conftantly attended him from the firft 
J e Ng. 
1s 
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attack, of the diſeaſe, 
V Another 
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Another gentleman, who for-ſeveral years had grie- 
vous ſymptoms of the ſtrangury, and ſometimes pal. 
ſed gravel, uſed: ſeveral means for relief, and parti. 
cularly the Aberbrothoc water, to no pu „ At 
length an ulcer was ſuſpected in the neck ol. his blad 
der, where he ailed moſt, from a purulent diſcharge 
with his urine. After all hopes were almoſt gone, 
the ſymptoms inſenſibly abated, but the diſeaſe re. 
mained, his urine paſſed with difficulty, a trangury 
following it. He began with ſomething more than 
2 pint of this water in the morning, and drunk a warm 
infuſion of it on tea after noon. His belly grew more 
open, he paſſed his urine with more freedom, and 
the pain diminiſhed daily. This water generally 
relieves in ſcorbutic diſorders, and hath perfectly cared 
ſeveral inveterate ſcurvies both in young and old,-and 
is more efficacious than any I have obſerved, A 
gentleman of a ſtrong conſtitution, labouring many 
years under foul eruptions, almoſt coming to a degree 
of leproſy, by drinking from three to four quarts a 
day, which gave him = or four ſtools, and dipping 
his ſhirt in the water for a bath over night, was per- 
ſectly cured in three weeks. The eruptions which 
were thick, inflammatory and ſanious, went all away, 
and his ſkin became ſoft and ſmooth. He has con- 
tinued in perfect health above a year, now and then 
drinking the water at fix miles diſtance. 

A woman, of fixty years of age had been afflicted 
for ſeveral years with ſcorbutic runnings over ſeveral 
parts of her body, particularly her head. Diet drinks 
Proving of no uſe, ſhe drank three pints of this water 
a day, ,whereby ſhe purged three or four times, was 
entirely cured and remained ſo a year after. 


A girl eight years of age, labouring almoſt from 


her birth under a dry itching ſcurf, after ſeveral mea- 
ſures had been taken in vain, by drinking for three 
weeks about two thirds of a pint of water a day, and 
bathing twice a week, was made clean, and the dil- 
eaſe ſometimes threatning to return hath been cured 
by the fame means, and is now perfectly ſound. 


In 
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1 In winds and flatulencies pent up in the bowels it 
bath proved of good uſe. | Others have found bene - 

- fit from this water who could not bear drinking the 

„ Epic element cid. Ss hach it made cures by tool 

ge 

ie, 

re 


and urine in ſpaſmodic colics. A woman labouring 

under racking pains of her head and breaſt, by drink- 

ing it. paſſed turbid urine in large quantity, and was 

" HH cured without purging. enn 
1 It has alſo done ſervice in diſordered ſecretions, 
and where the liquors have been in a ſtagnating way. 

* A young man, after a tertian ague of three — 
* continuance, ſwelled: all: over the belly, arms and 
F head, and was cured by drinking the water every 

ay for two weeks. 

A woman who had ſpit blood every third or fourth 
a WY ſor a year and a half, ſuppoſed owing to a ſtrain, 
from the time ſhe began to drink this water, which 

1 ſhe continued for two weeks or more, ſpit none, nei- 


7 ther did any bad ſymptom appear, although the wa- 
er operated every day both by vomit and ſtool. She 
'S Wi drank two quarts. But to prevent ſuch operation took 
br one, Which nevertheles had the fame effect, 
and 1 am told ſhe continues well. | 
ſs In rheums and ſtrains it is of good uſe by way of 
oed even where perſons could not bear ſuch 
0 uſe of ordinary cold water; A gentlewoman of a thin 
i labie and advanced age, had a rheum in her arm of 
beg continuance as good as quite cured, and the pain 
« allayed. .' But the rheum attacking the other arm, ſhe 
was afraid to admit of the water. | 2599727 
A gentle woman from a ſtrain in her foot could not 


move her toes, nor put her ſole flat to the ground 
bor. almoſt a year. The fleſh of her leg remarkably 
4 waſted, her ſkin became diſcoloured, rough and as it 
vere dried, not being able to bear the application of 
3 echnary cold water, by bathing and pumping this on 
(. her foot and leg for two weeks, ſhe began to move 
4 her toes, then all her foot; her leg recovered its na- 
| tive colour and ſoftneſs and became plumper, ſo that 
ſhe began to walk about a little, when by an uphappy 
' & 4 
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fall ne made her leg worſe than at firſt; and\aiot find. 
ing immediate relief from the water laid munen 
to try other means 5 — have had no ſucotſs. 
A man affected by alfy," both in his limbs and 
8 got Fares! y drinking the water inl 
thmg in | 10 1481 

The ſpring is but ſmall; giving only 1 na 
minute. apt + Vie bs 
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Saks on n Chalbeat Anois 4 ALEXANDER 


b: Mono, P. A. in the yy Edinburgh 
' and F. R. S. Vol. 3. art. 7. 


N the follo nquiry into See een 
ſts , with repard to their 


ical uſe,” to diſcover what: heir real or cotnpars- 
eg ſtrength is, how they bear carriage, and hov 
long they retain their virtues; chat -phyſicians may 
judge which of them is moſt proper in the various 
diſeaſes and circumſtances of patients, which muſt be 
drunk at the fountain and which might con- 
veniently be drank at a diſtance from it. 
As the aſſiſtance of others is in an en- 
quiry of this kind, ſome method muſt be 
laid down by which all trials ſhould be . 
otherwiſe there will be an inſuperable difficul 
compafing them. Some writers content them bees 
with telling us that ſuch waters ſtrike a red, purple, 
violet or black colour with galls, and that this change 
of colour is a certain mark of a chalybeat water, and 
that the deepeſt colour ſhews the greater proportion 
of ſteel. To ſatisfy myſelf of the truth of this, 
made a weak ſolution of ſal martis in water, and found 
that with tincture of galls I could form all the diffe- 
rent colours, pg larger quantity 8 Do — 
ways requiring greater number 
tincture to bring it to all the colour it could take, and 


that it was deeper in proportion to the n 


Nrengeh of the — tincture e 
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3 OBSERVATIONS. 142) 
expreſs the various ſhades of colours be- 

_ he ul red —— the black, the finiple expe- 
riment of g ſteel waters to the deepeſt colour 
they could Anke Ven galls, might determine the 
— ſteel in each. But as this is imprac- 
ticable,” and as it is neceſſary to know the quantity of 


ſteel contained in any _ quantity” of water, 
be ap 


fome general ftandard mu — to which all 
may be brought. To obtain ha 1 I made'ſeveral ex- 
periments to find out the quantity of ſteel in its arti- 
fcial ſalt, and found it to be a little more than a third 
-. I diffolved ſome of the falt in water. Twenty 
ounces' of the ſolution contained an ounce, except a 
ſcruple, which was precipitated: one hundred and 
forty two drops of this ſolution weighed two drams; 
every drop drop therefore vontained one twenty fifth of a 
rain of ſalt, or one ſeventy fifth of a grain of ſteel. 
To compare a chalybeat water with this ſolution, 
into àa known quantity of ſuch water, dropa ſtrong 
clear tincture of galls, allowing a ſufficient time be- 
tween each drop for its full „till the addition 
of more tincture makes no change. This experiment 
ſhould: be repeated to come at the exact number of 
drops requiſite. Then mix the ſame number of drops 
of tincture with as much common water as there was 
mineral in a glaſs, exactly like that matle uſe of in the 
preceding trial. Drop in the ſolution of ſteel cau- 
tiouſly till the colour is the ſame with that of the mi- 
neral water. By this means the due proportion of the 


ſolution to imitate any fteel water may be known. I 
have thus made fountain water ſo like to ſeveral cha- 


beat waters that none could diſtinguiſh them. 
Tincture of galls is more convenient than in ſub- 
ftance formaking theſe experiments, for it acts much 
ſooner and more equally, and can be added in lefs 
quantities, which deſerves to be regarded; for too 
large a proportion of galls poured at once into ſteel wa- 
ters will be ſo far from ſtriking the colour ſtronger or 


ſooner,” that no change will happen for ſeveral hours 


_ and at laſt the water gradually becomes of a 
_ deep 
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deep ſea green colour inſtead of purple or violet. Goo 
—— may 2 con- 
taining no iron, or as being impregnated with co 
— nf c00-cingh Freſh tinuz 
Fal is preferable to that which has been long kept; 
but even ſuch as was grown mouldy and had a thick 
ſediment, anſwered the common trials. I would ö. 
commend frequent trials to be made at different time 
with 2 5 — ſeaſons, in order to 2. 
and to find out the time which each will keep. It i 
alſo requiſite to obſerve what time it is before the gal 
ſtrike the full colour, and how long it remains in 
open glaſs, for Mr. Geoffroy's ſuppoſition appears rea- 
ſonable that both theſe effects will be moſt flowly pro. 
duced, when the ſteel is moſt intimately blended with 
other principles of the water, - 
Io make the account of the ſpaws compleat, their 
other contents ought to be ſought after by mixing 
different ſubſtances with them, remarking the changes 
they undergo in ſmell, colour, &c. by keeping, and 
by extracting their ſalts and earths after evaporation. 
There is a ſtrong reſemblance between our ſteel 
waters and common water in which ſal martis is diſ- 
ſolved, but the natural ſpaw ſed to the air ſoon 
loſes its chalybeat tafte, and will not ſtrike a purple 
colour with galls; expoſed to heat, its virtues are 
ſooner loſt, and becomes vapid in no long time in 
the cloſeſt veſſels; but a ſolution of fal martis bears 
heat, and being expoſed to the air without alteration, 
I ſuſpected that this difference depended upon the 
ſmall proportion of the vitriolic principles, and ſome 
.change they might thereby undergo in the water, and 
therefore having added as much ſal martis to ſome bot- 
tles of water as had been found to make it of the 
ſame taſte, and to ftrike the ſame colour with chaly- 
beat waters, I corked ſome carefully, others leſs care- 
fully, and a third fort I left open. The water in 
theſe laſt loſt its taſte and virtues in a fortnight, be- 
came muddy, and had a ſaffron coloured powder at 
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bottom. The'ſecond kind kept longer, but had 


a ſtinking ſmell before it became vapid. The wa- 


er which was carefully corked and roſined kept well, 
hut acquired a ftrong ſmell-of rotten eggs like to what 
ſeveral ſpaws had when kept; when the bottle was 
left open, the ſtinking ſmell went off; ſoon after, the 
chalybeat virtues were not to be obſerved, and the 
bottom of the bottle was covered with the ſaffron co- 
loured powder, which is generally to be ſeen in bot- 
tles where chalybeat waters have been kept. The 
difference the between the natural and artificial 
ſteel waters conſiſts in the greater volatility of the 
Spaw and Pyrmont, and ſome of our own chalybeat 
waters ſeemed to me an exception to the reſemblance 
between the diluted ſolution of ſalt of ſteel and the na- 
tural ſteel waters, for the colour they ftrike with the 
calls is faint, while their taſte and other effects are 
ſtrong. This made me endeavour to imitate them. 
| mixed filings of iron, oil of vitriol, and water in a 
Florence „ which I laid on it's fide, and imme- 
dately fitted another to it in which was ſome fountain 
vater. The fumes which aroſe upon the efferveſ- 
cence of the oil of vitriol with the ſteel, came over 
into the other glaſs. After the efferveſcence was over, 
| took away the glaſs with the water which was lim- 
pid, but had a ſtrong empyreumatic ſmell ; it's taſte 
at firſt was t, and then the acidulous taſte pre- 
vailed. When tincture of galls was mixed with it, 
it became of a purple but faint colour, which held 
many days without precipitation. Next morning the 
empyreuma was gone, and the water had an agreeable 
[paw taſte. In leſs than a day this went off, a ſmall 
quantity of ſaffron coloured powder fell to the bottom, 
and the galls had no effect on the water. 

This water gives no figns of acidity as I ſuſpected 
vhen mixed with ſyrup of violets and clove gilli- 
flowers, in the colour of which it makes no alteration z 
neither do the more ſpirituous ſpaws; whereas the 


blution of ſalt of ſteel, and ſome ſpaws appear 
| O alka- 
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alkaline from changing the colour of both the ſyrup 
teen. | | ; 

- The ſucceſs of this experiment made me try ſome 
others, to diſcover what it was that evaporated, and 
what precipitated in theſe waters. Oil of 1 
on the ſaffron-· coloured reſiduum made no efferveſ. 
cence: * the addition of a little water, ſome of the 
powder ſeemed to be diſſolved. Tincture of gall 
changed not the colour, but upon adding of ſpirit af 
hartſhorn, a great efferveſcence aroſe, and a deep pur- 
ple coagulum was made. The ſame experiments fuc- 
ceed with ruſt of iron, which reſembles this poweer, 
Neither ruſt or the powder, when ſuſpended in water 
ſtrike any colaur with galls, although crocus marts 
did, What evaporates is the menſtruum(a), which car- 
ries away ſome of the principles of the iron with i. 
From ſeeing the effects of acid and of the air upon iron, 
and finding vitriol naturally formed, it may reaſonably be 
ſuppoſed, that the menſtruum of the irony particles in 
theſe waters 1s an acid. From confidering how much 
ſulphur is in iron, what a ftinking ſmell mineral va. 
ters have before they turn vapid, and how much the 
ſulphur of iron is deftroyed before the iron turns into 
ruſt which again reſembles the powder precipitated 


in theſe waters, we may fairly ſuppoſe that the men- 


ſtruum carries the ſulphur along with it, and leaves 
only the earthy parts with a ſmall proportion of {ul- 


phur. | 8 | 
May not ſteel waters be impregnated with common 
groſs vitriol, or with the more ſubtile fumes of iron 


la) That the meaſtruum does really fly off has not been made 
to appear by any ſatisfactory experiment, as has been remake 
above. It 1s admitted that air 1s contained in theſe waters (per- 
haps generated at the time that the iron was diſſolving in them) 
and that it ſoon extricates itſelf when under no great degree of na 
tural or artificial comprefſure, and that ſoon after, its metallic 
contents are precipitated, that is, are brought nearer to one ans 
ther, and run into freſh combinations, till their gravity exceeds 
| the force with which the fluid attrafts them. For further infor- 
rg ſee Dr. Shaw's excellent treatiſe on Scarborough water. 
. 161, | 1 


4 R 


— 


nec 88848 


and OBSERVATIONS, 131 
diſſolved in the natural menſtruum; or with both in 
different proportions ? | 

Will not the quicker precipitation, and leſs vola- 
tility of chalybeat waters, ſhew the ſulphur not to be 
ſo much freed from the earthy particles, as in others 
which precipitate more ſlowly, and are more volatile? 

Will not the common obſervation of air generated 
in all efferveſcencies, fermentations putrefactions, 
and wherever a confiderable change is produced in 
the compoſition of bodies, account for the quantity 
of elaſtic air, obſeryed in chalybeat waters, in the 
more ſpirituous when recent, in others when the pu- 
trid ſmell ſhews the ſulphur to be more diſengaged ? 

Are not the different kinds of ſteel waters to be 
pteſeribed, according as there is occaſion for a ſubtile 
penetrating ſulphureous ſpirit to pervade the ſmalleſt 
veſſels, or 3 to the quantity of an abſorbent 
8 7 earth, which is required to be joined with 
this ſpirit ? | 

ere different ſpaws are not to be had, may not 
the ſame water be made to anſwer each of theſe in- 
* tentions, according to it's being more or leſs kept, or 
| expoſed to the air or heat ? 
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(132) | 
Materia Medica and Pharmacy. 
A Diſſertation on Opium by Dr. CHARLE: 


ALsToON, Profeſſor of Botany and Materia 
Medica in the Untverfity of Edinburgh. Vol. 


5. art. 12. 
SECT. I. 
PIUM is the milky juice which iſſues from * 
inciſions made in white poppy heads, thick- * 
ened in the open air, into a ſolid, but ſoftiſh, t 


refinous gum, of a dark reddiſh-brown colour; and I 
of a hot bitter taſte, and ſtrong ſoporiferous ſmell, q 
brought from the Levant w the Eaſt Indies, in t 
round, flat cakes, or more irregular loaves of diffe- , 
rent ſizes, from four ounces to a pound and upward 
in weight, and covered with leaves or other vegeta- 
ble matter, to prevent their running and ticking to- 
gether. 3 
It is diſputed whether the opium now uſed is made 
of the milk, or of the expreſſed juice, or of the de- 
coction of one and the ſame plant. Kempfer aſſerts, 
that it is the milk drawn from poppy heads by inci- 
fion, and is very circumſtantial in deſcribing the 
manner of collecting it. On the other hand, Proſper 
Alpinus aſſerts, that the opium of the ſhops is no- 
thing but a meconium. Mr. Lemery (a) ſays, that 
there is no other opium than the meconium, or the 
extract of the leaves and heads of the poppies of E- 
pt. Mr. Savary (b) is of the ſame opinion. And 
i r. de la Condamine (e) affirms, that there is no 
true opium at Conſtantinople, . but that it is an ex- 
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tract of the poppy by decoction; and that the moſt 
eſteemed is of a penetrating ſmell, and of a very deep 
greeniſh brown colour (a) on the outſide hefore it 1s 
dried; but yellower and clearer within. The great- 
eſt part of that fold at Conſtantinople is brought from 
Natolia. Opium grows alſo in the territory of Thebes 
in Egypt; but even there the Natolian is preferred, 
and ſells for double the price of that of the country, 
To theſe teſtimonies if we add from Petrus Bello- 
nius the marks of the beſt opium (b) and it's low 
price, we ſhall be ready to conclude we have nothing 
but the meconium. But that our opium is neither an 
extract nor an inſpiſſated expreſſed juice of poppies 
may be demonſtrated z for the milky. juice drawn by 
inciſion from poppy heads, and thickened either in 
the ſun or ſhade has all the characters of good opium. 
To obtain it I followed the directions of Dioſcorides, 
and on a dry day before noon I cut off the crown of 
the poppy heads ſo as to avoid. penetrating into the 


, cn of the fruit, and collected the milk with a fil- 


ver ſpoon into a China cup. The juice in a few days 
thickened to the conſiſtence of opium in the open 
air, Which was of a fiery hot bitter taſte and ſopori- 
ferous ſmell, and more fo than the common opium, 
of a dark yellowiſh brown colour on the outfide, 
ſomewhat lighter within, and appeared as if compoſed 
of drops : — ten years keeping, its colour and taſte 
remained. This agreed with Bellonius's beſt opium. 
May it not be called opium in the tear (c)? If it may, 
it is to be found every where. This was from the 
papaver hortenſe ſemine albo; ſativum Dioſcoridi; 
album Plinio C. B. P. or white poppy. I gathered 
opium alſo from the papaver vulgare, cujus capitula 
ſomminibus hiant, ſemine incano, «ypwrigoy Dioſcoridi. 


(a) Verd brun tres ſonce. | 
(b) Opium optimum eft amarum, guſtu calido fauces incerdens, 


flaveicens, -Leoninorum pilorum modo; in maſſam veluti ex gra- | 


nulis diverfi coloris coactum. Legendo enim opium ea grana in 
papaveris capitibus collecta cohzreat, & in placentulam quodam- 
modo coe unt. Lib, 3. Obſ. 15. .. 


(c) En larme. 
O 3 C B. 
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C. B. P. or wild poppy. It was a little lighter co- 
loured, but this I thought accidental, for the milk 
turns ſoon black on the knife. 

I afterwards flightly ſcarified ſome poppy heads af. 
ter the Perfian manner. When the juice was thick- 
ened I ſcraped off the opium, and obtained more of 
it than by the other method. That I might procure 
the tear in its utmoſt perfection, I cut off the ſtar from 
| ſeveral heads, and bending them down, ſuffered the 
milk to drop into a cup. It grew as ſolid as opium, 
and being formed into a Jump appeared uniformly 
white, nor was there any difference in the juices of 
different poppies. 

Secondly, the extract and inſpiſſated juice ſcarce 
any way reſemble opium, nor is their taſte and ſmell 
like it. The extract appears black when dried, 
and ſo does the juice, but when diluted the firf 
is brown, the latter green. The extract is tough 
and adheſive, the juice rough and friable, and grovs 
mouldy in a day or two after expreſſion. Opium may 
- poſſibly be mixed with either of theſe, and the 
greeniſh brown opium may have ſome ſmall portion 
of the juice in it. It's penetrating ſmell is certainly 
owing to ſome aromatic ſubſtance mixed with it. 

- Thirdly, opium contains more roſin than either the 
in ſpiſſated juice or extract. One third of opium ap- 
pears to be roſin, while the juice and extract ſcarce 
yield one tenth part. Den e 
PF Fourthly, if opium was not the tear of the I 

there would be no occaſion for ſowing ſo many fields 
with poppies in Egypt and other places. Nor would 
it be ſo powerful a medicine, for it's anodyne virtues 
depend chiefly.on the milky juice. 

The objection drawn from the low price of opium 
is of no force, for in this climate, where the heads 
are ſmall, I could in an hour's time colle& a dram of 
opium, without the Perſian knife, or that dextenty 
which is acquired by practice. I wonder therefore 
that none of the French writers on opium made it or 
the meconium, fince Bellonius gave the hint, and 
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n proved it practicable. In the mean time» 
I conclude that the greateſt part of opium is the tear 


of the poppy. _ 


2. There remains another controverſy whether opium 


is got from the black or white poppy. The ancients, 


particulatly Pliny(a), declare it was prepared from the 
black. Dioſcorides writes, that the poppy with the 
black ſeed is called points At W f, is urns Tov d 
becauſs the juice flows from it; and alſo after giving 
the virtues of the ſeed 755 piraing” ue, of the 


black poppy, he immediately adds, s & 67% N ar 


M’ TInt#Xiov, I vad, I Eyganar, Kc. But the 
ice itſelf is more cooling, and incraſſating, and dry- 
ing, &c. viz. than the ſeed of the ſame black poppy ; 
and he no where ſays that the cms is got from the 
white, It is of no conſequence with reſpe&t to the 
medicine which ſort be choſen, as the juice of both 
have the ſame effects. But as the largeſt poppies af- 
ford the greateſt quantities of opium, they are culti- 
vated to advantage, and arg oor made choice of 
in Cambaya, Perſia, and other places. | | 
3. As to the choice of opium, it is ſufficiently known 
(b), as may be determined by the following experiments. 
Dioſcorides relates that opium is ſophiſticated by the 
addition of glaucium, gum, juice of wild lettice, ſuet 
and tallow. But it is probable that only an innocent 
liquid is mixed with it, or a milky juice of the ſame 
nature with that of poppies; otherwiſe it would not be 
ſo ſtrong as what is made here. The wild lettice, or 
lactuca filveſtris odore viroſo. C. B. Pin. 123 abounds 
with a milk of the fame taſte and ſmell with opium, 
and therefore may poſſibly be mixed with it, and 
without detriment, ſince the milk of the common 
lettices is anodyne and ſomniferous. 
4. Authors relate that opium is covered with poppy 
leaves, but what I have ſeen was covered with flow- 


(a) Alterum genus eſt papaveris nigrum, evjus ſcapo inciſo laRevs 
ſuceus excipitur (l. 19. c. 8.) e nigro papavere ſapor (or ſopor) gig- 
nitur, ſcapo inciſo. I. 20. c. 18, 

(b) V. Wedelius, opiol. I. 1. c. 4 
a O 4 a ers, 
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fonts, and chaffy huſks, &c. of ſome of the dock 


SECT. II 


Opium & opium Thebaicum, off. ot uE, 
& vnveliov sion, Hippocrat. morb. mul. I. 2. My 
noc 6705, Dioſcorid. I. 4. c. 65. Galeni, ſimpl. med, 
I. 7. c. 12. $. 13, Oribaſii, 1. 15; Opion, Plinij, I. 20. 
c. 18, on Galeni de comp. med. S. 6. L 3. c. 1, 


Pauli, 1. 7. Opium, Acoſtæ Cluſ. exot. 257. Bello- 


nii, ibid. 178, C. B. Pin. 494. J. B. 3. 392. R. H. 
854. Opium, Mauritanis & Indis ofium, Lufitanis 
 Amfiam Garciæ, Cluſ. exot. 154. Opium, quod Afia 
cum Egvpto afiuun, & ofiuun vocat, Kempter, am. 
nitat, exot. 642. opium. | | | 
Papaver, & papaver album, off. Papaver hortenſe 
ſemine albo, fativum Dioſcoridi, album Plinio, C. B. 
Pin. 170. Papaver ſativum, Dod. 445. J. B. 3. 390. 
R. H. 853. Papaver ſativum album, Ger, emac. 369. 
papaver ſimplex, ſativum, album, Park. Theat. 365. 
papaver hortenſe, H. Ox. 2. 275. papaver album, ſa- 
tivum, Kempf. amœn. exot. 639. papaver folis ſim- 
plicibus glabris inciſis, Lin. H. Cliff. 200. The white 

PPY- 25 | 
The name opium was probably -given to this juice 
by Pliny, Galen being the firſt among the Greeks 
who uſed it. For the etymology and various ſignif- 
cations of dr, u, &c. conſult Wedelius (a) and 
Bodæus (b). If there was any difference between the 
670g proves and dr peyxarcy of Hippocrates, the 
laſt probably was the meconium of Dioſcorides, or ra- 
ther of Pliny. 

Whether the Greeks or Egyptians were the inven- 
tors of opium is not determined, but it is probable 
that the Greeks firſt diſcovered it's ſoporiferous quali- 
ty, and poſſibly about the time of . for 


although he mentions the 65 pnxwv@- and df 
(a) Wedelii opiolog. I. 2. c. 1. 
(b) Bodæus a Stapel. in Theophraſt. 591, $65, 1097, &c. 
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wor too, yet it is but once (a), and he ſeems never 
o have uſed it as an hypnotic or anodyne, and Dio- 
ſcorides informs us, that Diagoras the diſciple of De- 
mocritus, who lived very near the time of Hi 4 
tes, condemns the uſe. of it in diſorders of the eyes 
and ears, becauſe it dims the fight, and cauſes a con- 


dock 


by 
— tinual deſire of ſleeping (b). Hence opium was not 
ed. chen well known, otherwiſe Hippocrates would have 


uſed it oftner, and Diagoras not have objected to it 
for it's ſoporiferous quality. To which may be added, 
that Heraclides of Tarentum, who, flouriſhed two or 
three hundred years after Hippocrates, is ſuppoſed 
the firſt who preſcribed opium with theſe intentions, 

It has been the opinion of many learned men that 
opium was the nepenthes of Homer (c), which Helen 
had learned of Polydamna the Egyptian; and this 
appears not altogether improbable, fince the effects 
which the poet (d) aſcribes to his medicine, agree 
with the known ones of opium, for which Egypt wag. 
long famous. Yet many reaſons might be objected 
againſt this conjecture z for, 1, Neither Theophraſ- 
tus, nor Pliny, who both mention Homer's nepenthes, 
nor any of the ancients took it for opium, nor tell us 
| what it was. 2dly, One'of Homer's anodyne medi- 
cines (e) he calls expreſsly a bitter root (f). Now the 
helenium not only takes its name from Helena, and 
s called by the poets bitter emphatically, but had alſo 
the virtues of the nepenthes aſcribed to it of old (g). 
zdly, The Egyptian, Arabian, Perſian and Indian 
names of this juice are all evidently derived from d, 
and, as Cluſius (h) obſerves, the Arabians pronounce 

(a) De morbis mulierum, 1. 2. p. 670. in ſuffocatione uteri. 

(b) A To aN ig was xa; xagο⁰T e 

(c) Odyſſ. 4. v. 217, &c. 

(d) 'Oaguancy vyTer0ec arr.. 

(e) Od %, Papuara. 

(f) Peas, wixen, iliad. A. v. B45. | 

(s) Helenium ab Helena, ut diximus, natum, favere creditur 
frmz——Attribuunt & hilaritatis effectum eidem potæ in vino, 
eumque quem habuerit nepenthes illud prædicatum ab Homero, 
quo triſtitia omnis aboleatur. Plin. hiſt. nat. I. 21. c. 21. 
Ib) Cluſ. exot. p. 244. 
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it opion. Bontius indeed derives the Greek name 
from the Arabian (a), but he might as juſtly derive 
Theriaca and Theriaca Andromachi from'Theriaki 
and Theriaak Faruuk of the Perſians. 
Upon the whole, as I cannot affirm that heleniun 
was the nepenthes, ſo, if it was opium, one would 
think ſome'of the ancient phyſicians, who were nei. 
ther ſtrangers to Egypt nor Homer's works, would 
have made this diſcovery long before the fixteenth 
century. : | AMT; 7 
As to the opium plant, 1ſt, It is very evident that 
it was cultivated long before the time of Hippocrates; 
for Homer (b) borrows a beautiful ſimile from the 
garden poppy; and Livy (e) and Pliny (d) and al 
the Roman hiſtorians take notice of the poppy-heads 
in Tarquin's gardens. The invention of this plant 
was attributed to Ceres, and from it ſhe was named 
Mecone : it was offered in her ſacred rites, and he 
was repreſented holding it in her hand. The Romans 
never would have done ſo much honour to  vegets- 
ble merely for it's narcotic quality: they reckoned it 
one of the frumenta which Ceres taught the Greeks 
to cultivate and uſe, for which ſhe was deified : the 
ſeed of the poppy was uſed in food, and particularly 
in deſerts, This D. Le Clere (e) acknowledges, but 
he thinks it was on ſome other account than for nou- 
riſhment, or that the manner of dreſſing it diveſted it 
of the ſomniferous and noxious qualities. But I am 
of a contrary opinion, and think it nouriſhing, and 
(a) Affion, ac quibuſdam Amphion Arabibub & Indis, opium 
Grecorum eſt ; indeque magis adducor ut eredam, Gtæculos 4 
vetuſtifiimo populo vocabulum opii derivaſſe, cùm ab omni memo- 
ria illi uſi fint ; Græci vero tantum noxas hujus medicament! vi- 
dentur noviſſe; uſum vero ac virtutes ejus plane divinas non {atis 
- exploratas habuiſſe. Animad. in Gareiz, c. 4. | 
(b) Iliad. 0. v. 306. 
(c) Lib. 1. c. 53. , 

(a) L. 1. c. 53. Papaver fuifſe honore apud Romanos ſemper 
indicio eſt Tarquinius Superbus, qui legatis a filio miffis, decutr 


endo papavera in horto altiſſima, ſanguinarium illud reſponſum 
hac facti ambage reddidit. | 


(e) Hiſt. de la medic. p. 211, 
2: not 
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not ſomniferous or noxious z for even Hippocrates (a) 
calls it nouriſhing ;.and poppy-ſeed is of a more deli- 
cious taſte than ſweet almonds ; it is oily and farina- 
ceous z and I have eaten large quantities of the black 
as well as the white ſeed, and never found it ſomni- 
ferous or noxious : beſides, it is ſtill uſcd in food in 
ſome places, as well as the expreſſed oil, which is as 
wholeſom as olive oil (b). If this ſeed was noxious, 
baking would not free it of it's bad qualities, the nar- 
cotic parts being not volatile; hence is confirmed 
what was faid above, viz. that the anodyne and ſo- 
poriferous virtues of the Poppy are lodged only in 
the milk; in this it is not ſingular, for the milk of 
the common garden lettices is hypnotic, while the 
reſt of the plant is cooling, diluent, and nouriſhing. 
2dly, Our garden poppy does not ſpecifically dif- 
fer from the puyxwy, or papaver of the ancients ; for 
although we cannot collect an exact deſcription of it 
from their writings, yet they have ſufficiently diſtin- 
iſhed it by ſeveral marks : from Theophraſtus we 
earn that the wijxwy is an herb, which does not caſt 
its leaves, contains ſmall ſeeds in heads from ”_ 
a milky juice is collected: from Dioſcorides, that it i: 
cultivated in gardens, and has white ſeeds in oblong 
heads (e), with an afteriſk on the top; whence by 
ſcarification is got opium (d). If to this we add what 
he writes of the juice of poppies, and the fame of 
the mithridatium and theriaca in all ages, it will be 
evident that our poppy is the papaver of the ancients, 
and that their opium and ours is the ſame. This may 
appear to ſome a mere hiſtorical nicety; but if the i- 
dentity of the medicine be not firſt demonſtrated, we 
cannot be benefited by the experience and obſervati- 
ons of former ages. Happy had it been for phyſic if 
the ſame nicety had been obſerved in every ſimple to 
which we give Greek or Latin names, 


(a) Tespe N xa ioxugiy. De dieta, I. 2, 
(b) V. Matthiol. p. 746. Geoffr. M. M. vol. 2. p. 713. 
(e) Koat. 


d) Oe prawE.. A 
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I have made opium Thebaicum a ſhop name of this 
juice, becauſe of the reputation it formerly had of 
1 1 the beſt, but in reality the Egyptian opium is 
not better than the Natolian, if ſo good. 
I ſhould conclude this ſection with a botanical de. 
ſcription of the POPPY» but as it could be little elle 
to 


than a tranſcript of that in the plantarum hiſtoria Oxo- 
nienſis added to the character of the genus given by 
Linnæus, I ſhall paſs it with this remark, that though 
Moriſon deſcribes the white poppy as a ſpecies difte. 
rent from the papaver hortenſe nigro ſemine ſylveſtre 
Dioſcoridi, nigrum Plinio G. B. Pin. or the black pop- 
Py yet the papaver ſativum of J. B. includes not only 
theſe two, but ſeven more named in C. B. Pin. and 
conſequently the firſt twenty fix ſpecies in Tourne. 
fort's inſtitutiones. 


er 


Opium eaſes pain, procures ſleep, promotes per- 
ſpiration, but checks all other Barak Ca — 
ſhirtt, incraſſates the humours, and relaxes the fibres 

Hence it is recommended in intenſe pains, want of 
reſt, 7 in all diſeaſes proceeding from tenſion or ir- 
ritation of the nerves, irregular motions of the {pi- 
rits, or from thinneſs or acrimony of the fluids. 

In the following propoſitions or obſerva ions, I have 
examined opium every way I could think of whereby 
the qualities of bodies and their influence on us are 
diſcoverable, in order to find that particular change 
it makes on our fluids or ſolids, which I call the pri- 
mary effects of a medicine, from which and the me- 
chaniſm of our bodies the ſecondary do proceed. 

1. Opium is acrid, bitter, and ſtrongly odoriferous. 

. Dioſcorides ſays its taſte is bitter, and ſmell ſopori- 
ferous; Matthiolus, that if kept ſome time in the 
mouth, it ulcerates the tongue and palate. On at- 
tentively taſting opium, at firſt a nauſeous bitterneſs 
is perceived; then a pungent heat affects the tongue, 
next the palate, and laſt of all the lips. The beat 


con» 
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ontinues ſome time, the bitterneſs longer, provoki 
a plentiful diſcharge of the ſaliva. It alſo heats the 
noſe, and creates an inclination to ſneeze. 

Were we to judge of the virtues of opium from 
hence, we ſhould reckon it acrid, diaphoretic, ner- 
vine and cathartic. It certainly is diaphoretic, and 
may he called nervine, but not purgative, though by 
accident it ſometimes is ſo. Eraſtus thinks, that if it 
were not for its ſtupifying quality, it would always 
prove cathartic, According to his opinion, the nar- 
cotic virtue depends not on ſenſible qualities; and it 
xs probable, for ſome natcotics are acrid, others mild; 
ſome bitter, others ſweet ; ſome odoriferous, others 
inodorous z ſome purge, others ſtop ſuch evacua- 
tions, &c. and yet all of theſe are anodyne, and al- 
moſt equally narcotic and virulent. It is alſo ob- 
ſervable, that many cathartics are equally acrid, bit- 
ter, and ſmell as. ſtrong as opium, and yet are no 
ways narcotic. Conſequently we ought to diftinguiſh 
between the ſtimulating and narcotic qualities of 

wm. 

"Theſe ſtimulating qualities ſufficiently refute the 
notion of the refrigerating faculty of opium, and 
prove it to be a hot medicine, though in many caſes 
it diminiſhes preternatural heat. 

2. Opium conſiſts of five parts of gum, four of 
reſin, and three of earth, not diſſolvable either in 
watery or ſpirituous menſtruums. 

I diſſolved opium in water, wine, vinegar, ſpirit 
of wine and brandy, and drew a tincture from it with 
ſpirit of wine reRifted with ſalt of tartar, keeping 

ways the proportion of one part of opium to twelve 
of the menſtruum, and found (a) that alcohol diſ- 
ſolved four twelfths of opium, there remaining eight, 
of which water diſſolved five, and left three of 
feces. (8) Water diflolved eight twelfths, and of the 
four remaining alcohot diffolved one, leaving of ear- 
thy parts as above. The proportions indeed were 
not always the fame, but varied not much. Hence 
water diſſolyes about three fourths of the ſulphur of 


opium. 
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opium. I found alſo () that water diſſolves opiun 
as well and as ſoon as wine, vinegar, or ſpirit of v. 
negar ; only the ſolution in water in three or four 
days becomes turbid and ſoon after mouldy, ſepara. 
ing from it a whitiſh ſubſtance containing part of the 
diſſolved reſin. (4) That proof ſpirits diſſolve both 
the gummy and reſinous parts of opium. Hence there 
being in twelve parts of brandy about eight parts ai 
water, ſo much water, wine, or vinegar is a ſufficient 
menſtruum for one part of opium. But though | 
tried this proportion of eight to one, and it anſwered, 
et becauſe twelve to one completed the ſolution ſooner 
kept to it. For (e) water, wine, vinegar and brandy, 
in the proportion of twelve to one, took but four or 
five days for the ſolution without heat, if frequently 
ſhaken; but water in the proportion of eight to one 
took ten or twelve days. Alcohol requires about a 
month. And (2) the reſiduum of a ſolution of opium 
in cold water contains nothing which boiling water 
can extract. Suppoſing therefore that the reſin of 
opium is as good or as much wanted as the gum, ot 
the mucilaginous part, brandy is certainly the beſt 
menſtruum. 

3. The gum of opium has the ſame taſte and ſmell 
with the juice; but the reſin has no taſte, and ſmells 
rather muſty than of opium. The remainder of the 
ſolution of opium in water is condemned in the 
Col. Chym. Leid. as void of any anodyne quality, and 
occaſioning great diſorders (a). But the extract with 
water mixed with ſome aromatics is commended by 
the ſame author as an innocent and excellent ano- 
duyne (b). The reſin is by Dr. Jones, &c. charged 
with all the ill effects of opium, but they ſhould have 


(a) Maſſa tenax inſtar picis omnis ſere odoris & ſaporis expers; 
quæ poſtea in ſpiritu vini tincturam ſuam deponit; at nuſlius 


fere uſus niſi in externis eſt. Faces eodem reſtantes interno mag- 


nas anxietates circa przcordia efficere ſolent, fine ullo doloris le- 

vamine. C. 310. Fane 

lt) Eft anodynum optimum, quod nunquam anxietates circa 

præcordia, neque obſtructiones uteri, neque phantaſias concil af 
Bl 
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giyen more convincing evidences of the miſchief it 


does. * ay | 1 
The ſolution of opium in water has all the good 


qualities of the juice, and operates in as ſmall a doſe, 
jet opium in ſubſtance is ſometimes preferable to it; 
if half of the ſulphur of opium only is reſin, one half 
of it is in all the aqueous ſolutions and extracts; a 
few grains of the moſt adheſive reſin, if not otherwiſe 
hurtful, cannot do much prejudice, much leſs the third 
or fourth part of a grain. The reſin of aloes has 
uſually been . blamed for its violent irritation, but 
ſome endeavours.have of late been made to prove it 
not only ſalutary, but the beſt correcter of the acri- 
mony of the gum. As this might poſſibly be the 
caſe with opium, I made trial 5 a tincture drawn 
with alcohol from the extract made with water; it 
taſted ſtrongly of opium, and in the quantity of twen- 
ty-five drops proved ſomniferous, but without any 
bad effects., The balſamum anodynum of Bates proved 
anodyne internally as well as externally, although 
extracted with a rectified ſpirit. Crude opium may 
be in ſome caſes preferable to the ſolution, eithes as it 
does not ſo ſoon diſſolve, or on account of ſome ſin- 
gularity in the conſtitution. Hence I infer that the 
narcotic virtue of opium does not depend on its va- 
poroſum ſulphur (a), nor on its ſulphur craſſum ad- 
modum rareſcibile, akin to that of ſaffron, caſtor, 
&c. (b). Few vegetable ſubſtances have leſs ſulphur 


(a) Frid. Hoffmannus de opiat. p. 151. 

(b) Geoffr, M. M. tom. 2. p. 693, & 701. Sulphur craſſum 
quod in opio deprehenditur admodum rareſcibile eſt, ut liquet ex 
opii diſtillationibus, vehementi odore opii reſperſis: & ab hoc 
ſulphure condenſato, & ſummz raritatis capaci ejus virtutem pen- 
dere exiſtimo. (Geoff. p 639, 693.) Quezret aliquis quænam ſint 
principia quibus opium hanc inlignem ſanguinis diſſolutionem & 
expanſione m excitare valeat ? Cui reſpondeo, opium ſalibus tum 
acido, tum alcali urinoſo, & ſulphure craſſo plurimum conden- 
ſato, fed ſummæ diviſibilitatis & expanſionis capaci componi. 
At vero non tam a ſalibus quam a ſulphure, ejus vim fſoporife- 
ram pendere exiſtimoz quandoquidem obſervamus corpora ſimili 
ſulphure turgida, ut ſunt Crocus, nux moſchata, Caſtoreum, &e. 
in ſopotem inducere. Id. p. 701. 


than 
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than ſaffron (a). It yields all to water, nothing to 
oil. And it might be added that caſtor and aromatic 
are reckoned correctors of opium. | 

4. Though opium is rather alcaleſcent than acel 
cent, yet it is not an-alcali, For (a) ſpirit of vinegar, 
of hartſhorn, of vitriol, and oil of tartar, dropt ſe- 
parately into a ſolution of opium in water in different 
glafſes, cauſed no ebullition or efferveſcence ; the acids 
only diluted the ſolution ; but the alcali turned it 
milky, the mixture ſoon ſeparating into two parts; 
below it was clear and tranſparent as before, and the 
milky part gathered above like a thick cream. The 
ſolution with the oil of tartar in it ſmelt ſomewhat 
urinous. The cream ſeparated by filtration and dried, 
melted and flamed with heat, and diſſolved in alco- 
hol, but not in water, and conſequently was part of 
the ſulphur of opium. To be more certain of this, 
I dropt oil of tartar and ſpirit of hartſhorn in ſepa- 


rate portions of a ſolution in water of the refiduum, 


after extracting the refin with alcohol, but neither of 
Suben cauſed any pn or precipitation. 

8) A ſolution of opium in water made no change 
in an infuſion of violets, or tincture of ſaffron in water. 
A piece of blue paper thoroughly wetted with it, be- 
came, when dry, of a faded blue colour, rather - 


1th than reddiſh. It turned ſolution of turnſol in wa- 


ter of a bright red colour, and dried in a glaſs, con- 
tinued a bright red. A ſolution of opium turned 
a ſolution of corroſive ſublimate milky, and curdled 
it. Upon the whole, the ſolution of opium gave 
more appearances of an alkali than of an acid, con- 
trary to the account given by Mr. Geoffroy (b). 


(a) Oleum effentiale croci- nullibi extare legimus, Zwelf. Ph: 
Reg. 704. Crocas analyſi chymica perparum olei dat. Geoffroy. 
M. M. tom. 2. p. 284. * 

(b) Quod acidus ſal etiam in opio reperiatur, & quidem potens, 
probatur tum per analyſin ; tum etiam fi ſolutio opii in helio- 
tropii tincturam affundatur ; colorem enim rubrum igneum huic 

incturæ conciliat. Geoff, M. M. tom. 2. p. 692. 


(* The 
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The experiments à and g were tried with opi- 
oe latins here, and likewiſe with the ſolutions of 
common opium in ſeveral menſtruums, with the ſame 
event, except where the menſtruum made a dif- 
ference. 
( Oil of tartar dropt on crude opium, gave no 
ebullition or efferveſcence, and became whitiſh when 
dried, ſmelling ſomewhat urinous. 

(i Blue vitriol turned a ſolution of opium milky, 
but the milkineſs ſubſiding the upper part grew tranſ- 
parent and of a beautiful green colour, Green and 
white vitriol turned it black, but made no change 
at with a tincture of the heterogeneous ſubſtances which 
d, covered the opium. From theſe experiments it ap- 
” pears, 1ſt, that the eſſential ſalt of opium is ammo- 
o 
4 


niacal; 2dly, that opium contains a very ſmall pro- 
portion of an acid; 3dly, that it is aſtringent, or 
makes the ſame change on chalybeats which vegetable 


1, Wl aſtringents oo. 
of In the fifth place, the moſt active W les of 
opium are very fixed ; for it keeps well, Dy when 
years old remains hard, ſolid, and retains its 
taſte. One dram of freſh and pretty ſoft opium, ** 
in the heat of boiling water for five hours, ſcarcely 
loſt one grain and an half. Eight ounces of opium 
were fermented and diſtilled; the firſt four ounces 
which came over were hot to the taſte, and had a 
favour different from that of opium; the ſecond four 
ounces were much weaker, and the laſt four almoſt 
taſteleſs: Upon rectification of the two firſt liquors, 
three ounces of a weak ſpirit, not proof, were ob- 
tained. The refinous refiduum which remained was 
full as much as if it had not been fermented, and 
retained a little of the ſmell of opium, but the ex- 
tract had nothing of it. Hence, 1. opium is not the 
worſe for keeping. 2. The practice of toaſting opium 
in order to correct it by diveſting it of its narcotic 
part is of no ſervice. Wedelius ſays, if you ſepa- 
rate the narcotic ſulphur ” opium, you ſeparate 
Jy _ 


” 
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its virtues (a). 3. Opium affords little or nothing by 
diſtillation. | 
In the fixth place, opium yields upon a chemical 
analyfis phlegm, urinous ſpirit, oil, a volatile and x 
fixed ſalt, and ſome earth; but little of the virtues of 
opium can be inveſtigated or explained from its an- 
- lyſis, fince ſimples as different as poſſible as to thei 
effects afford the ſame principles on diſtillation, a 
Mr, Homberg has ſhewn in the analyſis of deadly 
nightſhade and cabbage (b). Yet fince ſeveral pre. 
tend to account for the effects of opium from its ans 
lyſis (c), the proceſs was repeated three times. Six- 
teen ounces of opium diſtilled in a retort with a gra- 
dual ſandheat, gave (a) of fœtid phlegm one ounce 
and two drams, which neither efferveſced with fpirit 
of vitriol or oil of tartar, nor changed the colour of (y- 
rup of violets, but turned tincture of turnſole into x 


bright red; it alſo whitened and precipitated a ſolu- 


tion of ſublimate. | | 

(8) Of ſpirit four ounces and two drams, and of 
oil two ounces. The ſpirit was fœtid and acrid, and 
fermented greatly with ſpirit of vitriol ; the oil was 
black and light, partly thick and partly thin. 
() A volatile ſalt adhering to the neck of the re- 

tort about four grains. | 

(8) Of caput mortuum fix ounces. Two ounces 
three drams and fifty fix grains were loſt in the ope- 
ration. . 
The method of eſtimating the volatile ſalt con- 
tained in this ſpirit, was by comparing it's ſtrength 


(2) Mirum eſt quod authores nonnulli liberari opium contendant 
a ſulphure ſuo narcotico, cum tamen illam ipſam intendant, quz- 
rantque & expectant virtutem ex opio. Non caſtrandum eſt opium 
virtute narcotica, non ſulphur narcoticum ſeparandum ; alias eva- 
nidum fiet, & nullarum virtutum ; ſed heterogenea ſunt ſemo- 
yenda. Wedel. Opiol. p. 54. 
Id) Vid. Homb. in M. Acad. R. 1701. 
(c) Vid. Wedel. Opiol. I. 1. ſ. 1. c. 9. Pitcairnii Diff, de circul. 
ſang. p. 134. Geoffr. M. M. 2. 642. 5 
d . > m 
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in ſaturating ſpirit of vitriol with ſalt of hartſhorn, 
whence it ap to contain one hundred and four- 
teen grains of ſalt, ſo that the ſixteen ounces of opium 
yielded one dram, fifty-eight grains of volatile falt, 
and conſequently one | 20s from ſixty- ſix grains of 
opium. Hence, and from No. 4 and 5, it appears 
that the virtues of opium do not depend on it's vo- 
latile falt, or ſpirituous parts coagulating the blood, 
as ſpirit of urine does ſpirit of wine (a). > 

The caput mortuum by repeated calcinations was 
reduced to four drams, forty nine grains, and after 
the ſalt was extracted by boiling water, and the re- 
mainder dried, the earth weighed two drams, fifty 
one grains. The lixivium had a ſaline taſte, and nei- 
ther efferveſced with ſpirit of vitriol or oil of tartar 
p. d. nor made any change in ſyrup of violets, 
tincture of turnſole, or ſolution of ſublimate. Upon 
evaporation, ſmall priſmatic cryſtals, neither alkaline 
nor acid, were obtained. The earth calcined for three 
hours Joſt about fix grains, and being waſhed and 
dried loft twenty grains more. The remainder of the 
lixivium being evaporated gave about ten grains of 
a ſalt ſomething whiter than the former, and not at 
all alkaline : ſo of the calcined caput mortuum water 
extracted two drams, eighteen grains, which with the 
fix grains loſt in the laff calcination, ſubſtracted from 
four drams forty nine grains, gives two drams twen- 
ty five grains as the quantity of earth contained in a 
pound of opium. The quantity of falt is not equal 
to the ſubſtance diſſolved in the water, becauſe part 
of the lixivium was employed otherwiſe. 

The proportions and quality of the falt and earth 
were much the ſame in all the three analyſes, except 
that in the ſecond there were obtained ſome ſmall priſ- 
matic yellowiſh cryſtals, which 7 to be a true 
fixed alkali upon experiment. The paper grew moiſt 
in which it was kept, but it does not run per deli- 
quium, to account for which requires ſome experi- 
ments. In the firſt analyſis the fire was {lowly in- 


(a) vide Hoffm, Diſſ. de opiat. 143. 
| 2 2 creaſed, 


. 
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_ creaſed, in the ſecond the heat was raiſed as faſt as 
poſſible ; in the third analyſis, the retort was kept in 
a boiling bath for a day, and then placed in a ſand- 
heat. The water obtained by the laſt proceſs was al. 
moſt taſteleſs, ſmelt more of opium, and was leſs em- 
pyreumatic than that obtained by the firſt ; it pre- prif 
cipitated a ſolution of ſublimate, made no hang 
in ſyrup of violets, but reddened tincture of turnſole, Ur 

Hence opium contains but little acid, or a very weak r 
acid, though. Mr. Geoffroy is of another opinion. du; 
A pound of opium yielded, according to Dr. Pit- in 
cairn, forty five drams of ſpirit, ten drams of oil, fro 
(8) ſixty two drams of caput mortuum, and ten ſta 
drams were loſt in the diftilation (8). According to the 
M. Geoffroy, forty nine drams of ſpirit, nine drams thi 


of oil (8), ſixty two drams of caput mortuum ; loſt vil 
ſeven drams, 8, and the caput mortuum calcined to fre 
eight drams twenty five grains, ert two drams tir 
twenty eight grains of an alkaline fixed falt, g, conſe- for 


quently there remained fix drams, fix grains of earth, g, tit 
but by our proceſſes, forty two drams, fix grains of 
hlegm, one dram fifty eight grains of volatile alt, ce 
. drams of oil, two drams eighteen grains of th 
fixed ſalt, two drams twenty five grains of earth, fo 
; and there eyaporated in the diſtillation, perhaps of in 


veyed into a frog's ſtomach by a glaſs tube, and the 
hinder foot of the animal was fo placed before a mi- 


croſcope 


air, nineteen drams fifty ſix grains, and conſumed in h 
calcination of oil, &c. forty three drams ſeventeen a 
grains. þ v 
In the ſeventh place, the effects of opium on other ſ 
animals are not much different from its effects on men, 2 
for it is to ſome of them at leaſt, hurtful, innocent or t 
poiſonous, according to the doſe. fi 
In the evening (a) a ſtrong frog was put into a y 
pot of water wherein a ſmall quantity of opium had a 
Xen diſſolved ; it ſoon appeared to be uneaſy, but 9 
in a ſhort time made very little motion, and in the c 
morning was dead and much ſwelled, t 
(8) A few drops of a ſolution of opium were con- 
| 


- * 


. 
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ctoſcope as to have a diſtinct view of the circulation of 
the blood in the membrane betwixt the toes. No 
alteration was perceived in the blood, as to it's con- 
fiſtence, colour of the ſerum, magnitude, figure, or 
colour of the red globules, but it's velocity was ſur- 
ptiſingly diminiſhed. In about half an hour it re- 
med it's common celerity, and the frog it's vigour. 
Upon giving the frog a ſecond doſe, the blood moved 
flower than it did the firſt time, and it's velocity gra- 
dually decreafing, ſtagnated firſt in the ſmaller then 
in the larger veſfek, and in à quarter of an hour the 
expired. It is worthy of remark, that notwith- 
ſtanding the diminution of the velocity of the blood, 
the pulſe was not leſs frequent, and that even when 
the circulation ſtopt in the foot, the pulſe remained 
viſible by an undulatory motion. Upon opening the 
frog, it's ſtomach was found full ofa clear mucus 
tinged with the opium, every thing elſe ſeemed per- 


fectly natural. This experiment was repeated ſeveral 


times with the ſame appearances. 

(y) Half an ounce of opium diſſolved in four oun- 
ces of water, filtrated and warmed, was injected at 
three times into the crural vein of an old dog of 
forty two pound weight; fifteen drams were ſlowly 
injected at firſt without any obſervable effect; an 
hour after, eight more were alſo ſlowly thrown in, 
and immediately the dog was ſeized with * con- 
vulſions, the pulſe grew frequent and ſmall, and after 
ſome time he foamed at the mouth; about an hour 
after nine drams more were thrown in; upon which 
the pulſe- became full and flow, and in a minute or 
ſo the dog expired. On opening his thorax his lungs 
were found found, but very ſmall and white without 
any blood in them. The heart was big, and all it's 
great veſſels diſtended with blood. In this ſtate they 
continued till next day, when, on opening them, clot- 
ted blood run out from the right ventricle, and vena 
cava, the blood in the left ventricle and aorta bein 
much more coagulated. But nothing was obſe 
preternatural in the brain or abdomen. 

. ( A 
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- (9) A dog of about fifteen pound weight had two 
drams of opium given him wrapt up in a crum of 
new bread, which he ſwallowed immediately. No 
alteration was perceived in an hour, but next day 
he had loft the uſe of his limbs, and would neither 
eat nor drink. In this ſtate he continued four days 
and then recovered. The ſame quantity of opium diſ- 
ſolved in boiling water had more ſudden and more 
fatal effects on the dog mentioned by Dr. Mead, in 
his eſſay of 4 5 

In the eighth place, opium externally. applied is 
diſcutient, anodyne and ſoporiferous ; and has almoſt 
the ſame effects as when taken inwardly. One of 
the inconveniencies following the immoderate appli- 
cation of opium, mandragora and hyoſcyamus, for 
pains of the eyes, taken notice of by Galen (a), is the 
mydriaſis, or a preternatural dilatation of the pupil. 
Mr. Ray gives a notable inſtance of this kind; a wo- 
man having applied part of a leaf of the deadly night- 
ſhade (b) to a cancerous ulcer a little below her eyes, 
in a night's. time the uvea loſt entirely it's muſcular 
force, and was ſo relaxed that the pupil, in the 
cleareſt light, remained four times bigger than that of 
the other eye. But on removing the leaf, the tunica 
uvea recovered it's former tone by degrees (c 

Opium externally applied gives caſe in ſundry pains. 
But that it can make any inſenfible of pain is not 
ſo evident. Wedelius declares he could never ob- 
"ew No > TE = that applied 95 of 

(a) Nor di rceive that appli way 

aiſter, it either tupified or inflamed part. (g) The 
ution of it applied to ſuperficial wounds proves al- 


(a) Solanum lethale. Park. , 

(b) Method. med. I. 3. c. 2. ; 
(c) Et ne quis caſui impatet, tribus diſtinctis vicibus in ſe ipſa 
experts eſt me quoque tune temporis forte fortuna præſente & ſpec- 
tante; chirurgus qui cancrum eradicaverat, & ulcus ſanaverat folii 
particulam loco impoſuit ad humores repellendos ; verum ad ſymp- 

roma prædictum eandem removere coaftus fuit. R. H. p. 680. 
(4) Nos nunquam ſtuporem partis ab impoſitipne opiatorum ob- 
ſervare potuimus. Opiol. I. 3. 5 3. c. 1, * 
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mays hot and irritating. Hence it appears that opium 
2 applied is not narcotic, and that a 
may impair the tone of the muſcles, and cauſe for a time 
a palſie about the place to which they are applied. 

In the ninth place, opium rather ates than 
attenuates the blood. ſolution of it mixed with 
mille at firſt makes no alteration, but after ſome days 
a white —— part ſubfides, a cream ſwims a- top, 
and the liquor between grows clear and of the colour 
of the ſolution. The ſolution turns the ſerum of the 
blood more thick and whitiſh ; it has the ſame effect 
on blood freſh drawn, and always precipitates a whi- 
tiſh coagulum. Sydenham's laudanum made the 
blood from a vein appear more crimſon-coloured, but 
next day it was darker ; there was a greyiſh >a mt 
tion, and the upper part was not coagulated, perhaps 
becauſe ſhaken and diluted by an incoagulable liquid, 
Theſe trials agree with Dr. Freind's 1 (a), 
and fayour what is affirmed by ſome anthors, that the 
blood has been found congealed or froze, as they ex- 
preſs it, about the heart of ſuch as have been killed by 
opium (b). There was grumous blood in 8 
part of the brain of the dog which Dr. (e 


jn che tenth place; uſe makes that quantity of opium 
fafe, and even beneficial, which would otherwiſe provs 


Daily experience confirms this, and they 
that habituate themſelves to opium find it as neceſſary 
as ſpirituous liquors to tipplers. A few grains will 
deſtroy a perſon unaccuſtomed to it, but ſome diſor- 
ders, as madneſs, enervate its force. A much ſmaller 
* than even the uſual doſe may prove mortal. 

corpulent woman forty years of age — 
been liberally blooded one day took the next by mii- 
take about one third of the following mixture, which 
ſhe had generally applied as a liniment for the piles. 
Myrrhe drach, ü. opu drach. i. ol, of. co. unc. ſem. 
(a) Emmen. c. 14. 


(b) V. Wedel. Opiol. I. 1.4 1. c. 5. 
e Mech. account poiſ. p. 152. 1 
| 4 


In 
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In about three quarters of an hour the muſcles were 
ſo paralytic.that ſhe could ſwallow nothing, her face 
was pale, ſhe could not ſpeak, and appeared like one 
very drunk, her pulſe was large, equal, and not very 
frequent, at length it ſunk, intermitted, and ſhe died 
without any convulſions. On the other hand, among 
the eaſtern nations, a dram of opium is but a mode. 
rate doſe z Garcias knew one who every day took ten 
drams, and though he always appeared ſtupid and 
der yet he di f very reads y and learnedly on 
any ſubject (a). And it is remarkable. that notwith- 
ſtanding this exceſſive uſe of opium, the Turks are 
generally long lived (b). G 0 
In the eleventh place, the action of opium is very 
analogous to that of wine or vinous ſpirits. For iſt 
wine is the beſt remedy for the inconveniencies follow. 
ing on the diſuſe of opium, Acoſta gives a memor- 
ble inſtance of this; and — Alpinus's obſerva- 
tions among the Egyptians confirm it (c). 
ng Aer: the good and ill effects of opium differ 
little from, thoſe of wine. Wedelius may be conſulted 
on this head, and Mr. Geoffroy in his Materia Me- 
dica. Ange Sala obſeryes, that the abuſe of wine 
zs proved by the teſtimony of all authars, and expe- 
rience itſelf, to produce, in the proceſs of time, the 
Phrenſy, lethargy, palſy, and other terrible ſymptoms, 
as well as opium (d). Vinous ſpirits applied exter- 
nally, remove in an inſtant the pain of burnings, if 
the cuticle, be not ſeparated. And gdly, vinegar is 
as much an antidote to opium, as it is to wine; no 
(a) Et licet ſtupidus & dormitabundus ſemper videretur, aptiſſime 
tamen & doQiſhme de omnibus diſputabat. I. c. 
© (b) Vide Bellon. lib. 30 obſ. 14 Laut 
e) Animi fiquidem deliquio faſtidiofiflimo ipfi tentantur, nullo- 
que auxilio fic tuto liberantur, quam rurſus opium devorantes 
multos ab hae ſervitute liberatos vidi, fi in hora, qua foliti ſunt 
ipſum capere, largius ex vino Cretico, pipete atque aliis aromatibus 
alterato potent. Med. Eg. I. 4.c. 1. 775 
(d) Secundum omnes authores, atque i experientiam, ab uſu 
phreneſin, maniam, rabiem, furorem, ſtupiditatem, lethargiam, 
paralyſin,aliiſque deteſtandos effectus temporis ſucceſſionę parit non 
Minus quam opium. Opiol. C. 3. p. 531 or lake 
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wonder then that Platerus (a) ſhould affirm wine to be 
a real-narcotic, and Sydenham (b) that opium is the 
moſt excellent cordial in nature, Hence wine cannot 
be ſaid 1 _ 2 wy opium be ſaid to 
act by rarifyi e » fince ſpirits. which coagu- 
late ! — ach the ſame eee. 7. 1 
In the twelfth place, 'the virtues of opium internally. 
taken depend chiefly on it's action or influence on the 
ſtomach. I have often obſerved a violent teneſmus 
removed in a moment by a few drops of liquid lau- 
danum, vomiting ſtopt, pain eaſed, and ſleep procured” 
the ſame way, and almoſt as ſoon. There are many 
inſtances (c) of terrible ſymptoms, and death itſelf 
cauſed by narcotics before they went out of the ſto- 
mach, -and without inflaming it or undergoing any vi- - 
ſible gs in it, far leſs vitiating the maſs of blood; 
and alſo of the ſame ſymptoms being removed, and 
death prevented by vomiting. | je: 
Several other præcognita might be here inſiſted on, 
2s that 1ſt, in pain there is a preternatural contraction 
of the ſenfile fibres, and in ſleep a relaxation of the 
organs of ſenſation and voluntary motion. 2. The 
moſt inconſiderable or minute mechanical impulſe on 
the nerves, or unuſual impreſſion on the mind, may 
be the cauſe of the greateſt changes in the animal 
economy; ''3. The virtues of many medicines de- 
pend ſolely on their action on the nerves, or nervous 
hbres. ' 4. The ſame force or — on the nerves 
of one part has very different from what it has 
on te nerves of another, and often at one time from 
what it has at another time on the ſame part, e. g. 
aſarum in the noſe and in the ſtomach, tobacco at firſt 
and after it is habitually uſed. 5. This action on the 
nerves being many times no otherwiſe diſcoverable 
than by its conſequences, the primary and ſecondary 
effects of medicines may be and are too often con- 
founded. & And, 6. As the primary effects of a me- 
dieine have ſeveral ſecondary ones, ſo the ſame fim- 
(a) Queſt, Therap. 88. & 89. b) SeR. 4. c. 3. 
e) Wepfer. de cicuta aquatica. 8 pl 
a ; © 
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ſometimes differently affects the ſame nerve, ot 
Peaſe diffrent nerves of the ſame part, ſo as to 
produce effects altogether independent of one another; 
this our taſte in many inſtances can diſcover, and | th 
taſte of opium, compared with that of 
3 * 3 mo _ e — 
that is, that the ſtimulating ties of opium have 
very different effects from — part; and if 
we compare the effects of wholeſome aromatics with 
COT Pr ues narcotics, we "_ add, 
7 That t ting or aromatic opium is 
rr r thereby to mi- 
it and render it more friendly to nature, than 
the narcotics which want it are. I ſhall conclude this 
ſection with a few: inferences from the whole. 

Þ 2 That the anodyne and hypnotic virtues of opium 
do not depend on man on the brain or on the 
N That it affe&s firſt and as 8 
which it is applied; next ſuch as more immediately 
communicate with them; then thoſe which ſerve for 
ſenſation and voluntary motion; and laſt af al, by 
conſent, the whole nervous ſyſtem 

3. That this impreſſion on the nerves differently af. 
fects the ſenſorium commune and the mind, . 
1 and che nature and function of the 

rimarily acted upon. 
* 44 9 eſe who take Badens dag of pip, ef. 
A 1 if not long accuſtomed to it, are ſo tranſ- 
with the pleaſing ſenſe it induces, that they 
«are, as my though fg expreſs themſelves, in hea- 
% ven; not al fl 
„they enjoy ſo perfect an indolence ans muy * 
no 2. ineſs in the world can i the charms 
*,of 21 . hich — 
ceteris paribus, muſt remarkably promote a free cir- 
. and perſpiration, | * by removing impedr 
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ments diſpoſe to ſleep (a). But if the doſe be immo- 
derate, and the impreſſion exceeds the bounds pre- 
ſeribed by nature, as in drunkenneſs, theſe tranſ 
of joy degenerate into ridiculous mirth, deliri 
&c. or end in profound ſleep, | » &c. or a pal- 
ſy, apoplexy or ſudden death fiſh the tragedy ; 
whereas the effects of opium in the mouth and noſe, 
or parts ſore or excoriated, &c. are very different, as 
has been formerly obſerved. The anodyne virtue of 
opium. externally applied therefore cannot be the ef- 
fe& of any delightful ſenſation in the part; pleaſure 

well he the conſequence, but it does not appear 
to be the cauſe of the removal of pain. 

4. That the primary or firſt obſervable effect of 
the mechanical impreſſion of the narcotic part of opium 
on the nerves is the relaxation of their fibres, 

Now as this relaxation of the nerves, and conſe- 
quently of the moving fibres demonſtrates opium to be 
more than a palliative remedy in a great many diſea- 
ſes ; ſo it is not difficult. by it to account for its bad 
as well as good effects 3 for by relaxing to certain 
degrees it may prove anodyne, cordial, diaphoretic, 
hypnotic, &c. or cauſe ſtagnations, deliriums, lethar- 
gies, apoplexies, death. | 

The mention of opium's rarifying the blood has 
been hitherto purpoſely omitted, not only becauſe it 
appears to have no ſuch effect, at leaſt that the ope- 
ration-of opium cannot depend on it ; but alſo becauſe 
were this theory admitted it might lead into dangerous 
errors in practice, e. g. if rarefaction of the blood be 
admitted as the cauſe of the direful ſymptoms which 
the abuſe of opium ſometimes occafions, the remedy 
indicated would be venæſection, which ſome authors 
affirm to be death even the day after a narcotic has 
been taken; and poſſibly the woman whoſe caſe is 


(a) Pericharia corpora efficit leviora, lztitia diaſtolen & ſyſtolen 
efficit faciliores, maeſtitia difficiliores. Nihil magis reddit liberam 
rſpirationem quam animi conſolatio, lætitia moderata inſenſibi- 
ter evacuat ſolum ſuperfluum, immoderata ſuperfluum & utile. 
dankt. Aphor, * 2 | | 
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rhages, ſmall-pox, He; nn: | 
Opium does more honour to medicine than any re- 
medy whatſoever. What could a phyſician do with- 


ſleep, exceſſive evacuations, choleras, dyſenteries, 
_ diforders of the nerves, &c. ? How beneficial is it in 
various fevers,” gravel, ' gout, cough, - conſumption, 
&c.? In a word, though opium is not a panacea, yet 
there are few diſtempers in which it has not been 
ſometimes given with ſucceſs (a). 


F Opium is commonly given to adult perſons unac- 


ſach as uſe to take it, to four, ſive or more grains, 
till ĩt produce the deſired effect. The uſual preparz- 
tions are the extract, tincture, Sydenham's liquid 
laudanum, anodyne balſam, and pacific pills; and it 
is the baſis of the ſtorax pills, mithridate, theriaca, 
R ˙ Ho ag ao get 
With relation to the doſe, it is ſafer to give too 
little than too much of opium, eſpecially ſeeing its ef 
fects appear ſo ſoon, that the defect can be more ea- 
ſily ſupplied than the exceſs remedied. For if too 
much opium is taken, the muſcles become ſoon para- 
lytic, ſo that nothing can be ſwallowed, and all we 
can do is to endeavour to provoke vomiting by tick- 
ling the throat, or by clyſters and cataplaſms of to- 
bacco, and ſuch emetic applications, and at the ſame 
time to rouſe nature by ſtrong ſinapiſms, &c. If thus 
the patient is enabled to take medicines, after empty- 


(a) Ita neceſſarium eſt opium in hominis periti manu _ 
ut fine illo manca fit & claudicet medicina ; qui vero eodem in- 
ſtructus fuerit, majora præſtabit, quam quis ab uno remedio facile 
ſperaverit. Sydenham. | 1 

” | ing 


mentioned (no. 10.) having been the day before libe. 
rally blooded was one reaſon of ſo ſmall a quantity of 
apium's proving ſuddenly mortal. Beſides, if it 
ratified: the blood, how could it be uſeful in hæmor- 


out jt in many diſeaſes, as in violent pains, want of 


cuſtomed to it from half a grain to three; but, to 
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ing the firſt paſſages, diaphoretics mixed with vinegar, 
= ſuch Ike —_— om fail to complete he 
cure. | 
Extractum opi or opium præparatum, off. is opium 
diſſolved in water, filtred and evaporated to the con- 
fitence of honey (a). Our college direct the ſepa- 
ration of the heterogeneous ſubſtances, and part of 
the roſin. This extract, if brought to the conſiſtence 
of opium, is about a fourth part ſtronger than crude 
opium itſelf. N 8 

Tinctura opii or laudanum liquidum, off. is a ſolu- 
tion of one part of crude opium in ten parts of zerry 
fltrated. 10 | 

Laudanum liquidum Sydenhami, off. differs from 
the former in being aromatized with ſaffron, cloves 
and cinnamon, which rather increaſe than diminiſh its 
virtues. The balſa mum anodynum Batæi, off. is a 
tincture of opium, ſaffron, '&c. in rectiſied ſpirit of 
wine, and is an uſeful medicine in many caſes, both 
externally and internally applied. » 

Pilulæ pacificæ, vulgo Matthæi, off. with both the 
hellebores, gained great reputation abroad as well as 
at home (b). Bates ſays, ſome diſlike the black hel- 
lebore; Quincy leaves out the white, and our — 
reſets both; they are both too reſinous to be eafily 
diſſolved in the ſtomach. There is a grain of the ex- 
tract of opium in about ten grains of the pilulæ Mat- 
thai Batzanz & Edinburgenſes; in eleven grains of 
this pill according to Quincey's diſpenſatory; and in 
nine grains of our pilulæ e ſtyrace. 

It is obſerved by Geſnerus, Platerus, &c. that the 
mithridate without opium is not ſudorific. If this be 


| true of this compoſition, whereof half an ounce does 


not contain one grain of opium, much more muſt it 


; (a) Opium non coftum longe promptius ſomnum movet, & dolo- 


res mitigat, quam fi diuturna coctione vaporabili ſuo principio or- 
batum fuerit. Hoffman, de opiat. p. 128. 

(b) Magnz ſamæ remedium——quod, uti ſæpius avimadverti- 
mus, alvum ſolutum præſtat, ſudorem efficaciter movet, & nun- 
quam facile torporem gravativum, ficuti ſibi relicta opiata eff (i- 


unt, poſt ſe relinquit. Hoffman, opiat. 139. ho 
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be ſo of another framed aſter the ſame model, and to C 
not otherwiſe materially different, viz. the theriaca top 
Andromachi, of which at leaft ſeventy fix grains con- fav 
tain one grain of this juice. The ſame may be ſaid of Ml fro 
the trypheras, philoniums, orvietanums, and the like lie 
numberleſs ſeſquipedalia antidota, with which author, WM thi 


both ancient and modern too much abound. 

JT To conclude, opium is an edged tool, and may do 
hurt; but it is alſo a divine remedy, and may do 
much good. A phyſician may be too timorous as 
well as too bold in practice, and the fick oftentimes 
ſuffer the one way as well as the other. As therefore 
I ſee no reaſon abſolutely to condemn the giving of 
opium to infants, to weak, plethoric, or aged per- 
ſons, to pregnant women or in malignant diſeaſes; ſo 
on the other hand, if removing pain, procuring fleep, 
checking evacuations, - preventing a ſalutary hzmor- 
rhage, or the like, be dangerous or unſafe; he muſt 
either be ignorant of the methodus medendi, or of 
the nature of opium, who in ſuch caſes raſhly pre- 
c-ribes it. 


Method of preparing an extract and ſyrup of b. 
pies, by Mr. THoMas ArnoT, Surgeon in 
Cowpar. Vol. 5. art. 11. 


\HE extract of Britiſh poppies is in ſome caſes 
to the opium brought from Turky. 
In order to obtain it to the greateſt advantage the 
culture and management of the poppies are to be ta- 
ken care of. Chuſe the ripeſt and whiteſt ſeed of the 
great fingle flowered Turky poppy, ſow it in March 
very thin and ſu ally in drills at two feet diſtance 
each. Tho ſoil _ be oo and 2 by - 
tinuing the ies ſev ears on the ſame groun 
they —.— As the — plants ſpring up, all 
but the moſt thriving are to be taken away. When 
the heads of theſe are come to their full growth, but 
before they are ripe, chuſe a calm, warm, ſunſhine day 
* | 
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to cut off ſuch as are full-grown, at an inch from the 


top of the ſtalk, going backwards along the' rows to 
ave the milk uor which riſes to the cut part, 
from being ſpilt by your clothes, Let all the heads 
lie in a baſket till the liquor which runs out of them 
thickens, and is thereby ſaved. Two or three days 
after lop off ſuch other heads as are large enough, and 
at the ſame time cut off pieces of three inches length 
from the ſtalks of thoſe formerly cut. This lopping 
and cutting is to be repeated till no more juice riſes in 
the ſtalks. After the heads and ftalks are dried, cut 
and bruiſe them, and infuſe them in hot water for 
ſome hours; then boil them for four hours; ſtrongly 
reſs the liquor, and after it has ftood ſome days to 


abe, clarify it with whites of eggs and evaporate it 


to the conſiſtence of honey or of an extract. Out of 
five or fix pounds of dried heads and cuttings, I have 
had a pound of extract. This muſt be given in double 
the quantity of Turky opium to anſwer the ſame in- 
tentions z which it effects, without inclining patients to 
deliriums or occaſioning a nauſea and aiddinefs, the 
uſual 3 of * I. This A5 RODE to 
the groſs and viſcous parts being ſeparat ubſidi 
ud deten. Luce of poppies . ns 
with this extract to greater advantage than from the 
poppies themſelves, and will keep better, for it does 
not ferment in warm weather or upon being moved. 
And it is preferable to the other becauſe it's doſe may 
be exactly determined while the ſtrength of the other 
is very uncertain, fince different poppies have diffe- 
rent proportions of the narcotic juice, In making it, 
I diſſolve two grains of the extract in one ounce of - 
ſyrup. The decoction boiled to the confiftence of ho- 
ney is nearly half as powerful as the extract, and is 
kept to ſave the time and trouble of diſſolving opium 
or the extraſt, when preſcribed in electuaries, &c. 
where the opium requires to be intimately and equally 
mixed with the other ingredients of the compoſition. 
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the 
| eg Femetics. 1755 Joun SrED MAN 
urgeon in Kinroſs, Vol. 4. art. 6. 


> Gentleman, aged forty-nine, took fix grains 
A emetic tartar, which after vomiting him fix 9 
ſeven times, began to purge him with gripes. Grow 
ing impatient, he took twenty drops of laudanum in 
a'glaſs, In half an hour after taking it, he was free of 
the gripes and purging, but in half an hour more, 
became ſhort-breathed, with ſweating about the heart; 
but before any thing could be done for his relief, he die, 


The bad effect of opium given too ſoon | to flop the 


As offay on extratfing the acid of fubbur, 
| CraRLEs Lucas, of the city of Dublin, A. 
_ Thecary, Vol. 5. art. 14. ©, 


HE uſual methods of preparing the acid ſpirit Þ 
b of ſulphur, or oil of al hur by the bell, ＋ | 
is called, are ſo tedious, troubleſome and expenſive, 4 
that few are at the pains to make it. Both the me- 
thods deſcribed by Mr. Charras (a) are liable to many. ? 
uncertainties and inconveniencies, as well as that re- 
commended by Mr. Homberg Of | 
After ſeveral trials I invented the following me- 
thod, which fully anſwered my expectations. The 
apparatus is delineated in Plate II. conſiſts of, 
I. A gallon retort A, with a wide neck B, anda 
hole C, fix inches diameter cut in the bottom of the 
2 15 E with 3 e 
2. A large receiver E, with a t F. 
3. A code for burning the fllphr in G. 
4. A flat bottomed gally-pot II. | 
S. A concave glaſs I, perforated in the middle i. 
- Theſe I place in the order expreſſed in the figure, 


thus. 
(a) Pharmacop. Royal. p. 883. 
(b) Mem. de Þ acad, an. 1703. p. 39. : 
I | Having 


Wd IJ 
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Having adapted the receiver to the retort, I place 

upon a round L, with the ſpout upwards, ſuſpend- 
ig the retort by the neck, lodged in a nich N, of 
be frame M, with it's neck inclining ſo much to the 


ver, that the drops may juſt fall into it. | 
The glaſs mortar K is placed under the orifice C, 
the retort A, and is covered with the concave plate 
with the gal 5 H, inverted on the der 
| the plate. Upon this I ſet the crucible G, with a- 
0 ree ounces of flowers of ſulphur in it. The 
phur'is fired by throwing a lighted coal into it, and 
hen the glaſs mortar K is gradually raiſed, till the 
able G is juſt received within the orifice C. When 
he ſulphar is conſumed, I put in the ſame quantity 
if new lighted ſulphur in another crucible, and thus 
pane ill as much of the acid is obtained as is re- 
In this proceſs it is obſervable, 

1. That it is neceſſary to bedew the glaſſes with the 
2 of boiling water, before you ſet fire to the ſul - 


2. That the operation ſucceeds beſt in calm, till, 
et weather, and in a damp place; in dry weather 
defect of the moiſture o the air may be ſupplied 
by conyeying the ſteam of boiling water to the orifice 
n the boll of the retort; afterwards the liquor may 
& dephlegmated to any degree of ſtrength by evapo- 
ration, | nt Yb 
3. That by the make and poſition of the glaſſes the 
acid fumes are conſtantly riſing into them, inſomuch 
that they ſoon grow opaque with clouds, which in a 
ſhort time condenſe and trickle down the fides of the 
glaſſes in drops. changes 1 
4. That the ſulphur has air enough to burn clearly, 
for want of which the acid would be ſpoiled by a great 
quantity of white fuliginous matter, which would be 

rated and ftick to the ſides of the glaſſes. 
It is extremely difficult to calculate the proportion 
acid, which a given quantity of ſulphur yields; but 
from. the moſt moderate computation, a pyand of 
2 on | Wers 
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flowers of ſulphur, which. may be burned in about 
See gh] hours, will pou even Urams, 


an ounce re acid (a).. 8 
In this Ee N. uſe 8 inflad of. erude 


ſulphur, for the following reaſons, 1. 1 cannot find 
we r ca 


rr experiment .t limation diveſts the flow. 
| part of the native acid of the ſulp gur: if it 

48. able ſulphur (that is, flowers) would no long. 
er retain the natural form, nor indeed; any of the cha- 


racteriſties of mineral ſulphur; and we fp that the 


reſiduum after ſublimation. of pure mineral ſulphur, is 
ö no more than a ſim ple, inſipi , argillacegus earth. 
2. A8 chejcrude mineral is often tainted with me- 
"ll, and ſuch like foreign matter, ſo it is highly pro- 
bable that ſome particles may be elevated in burning, 
Which might F 2617 have eſcaped the ſubliming 
__ cede 8 acid extracted from crude 
ulphur, may not im e and homogene as that 
from the ro logs of ſul . 

3. Moreover erude ſi n will not burn clearly with- 
out frequent agitation, which 4 is both tedious — irk- 
ſome ; and I could never find any ſo * as to yield 

an equal proportion of acid with the flowers. 
I ſhall conclude this eſſay with a few remarks on 
ſome 7 fl which Via, been thrown on this acid 
of ſul firſt prejudice raiſed againft it ws 
by Dr. Stahl (b), who ſays it does not pre-exift in the 
Aulphur, and that it is a creature of the fire (c). But 
(a) The quantity of acid liquor greatly varies with the weather, 
being conſiderably more in moiſt fy in dry weather. The purity 


of 28 acid muſt e the ait of —=Y 
which it is made. 


b) Fundam, Chem iæ 1 ent. p. 

(c) The author certainly miſtakes Dr. Stahl, A 2 — 2 
tha ſulphur is compoſed of an acid ſalt, and the inflammable 
nciple, in the following words. « Firmius interim videtur cx 
i ſalis formali concurſu oriri ſulphuris concretum, & error in 
7 * * ng videtur, quod in entis combinationis bitumi- 

num cum acido & exinde reſultante conereto ſulphuri per omnia 
« zmuli credatur, bitumen ſeu refinam quoad totam fui ſub- 
33 2 ad n hanc concurrere, cum _ eis 
. ſaltem prineipium ſeu conftitutiva ædam non integra 

| * 3 * all Joes fora cis th 
t. KL =. the 
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the contrary of this is demonſtrable varions ways; for, 
1. Copper or iron ſtratified with ſulphur are A dert 
time corroded, and may by that means be converted 
into vitriol. 2. Plain flowers of ſulphur are not at 
all affected with rectified ſpirit of wine, but upon the 
predominant acid's being overcome by a mixture of an 
alcaleous falt, the ſuſphureous parts readily diſſolve in 
it. Here it is obſervable, that the terebinthinated 
balſam -of fulphur, as commonly made, is but little 
better than an empyreumatic oil of turpentine ; but if 
made with hepar - ge of the fimple flow- 
ers, it acquires a ſtronger and deeper impregnation 

and . and a 78. 4 r 
be made by combining a fat, oily, or bituminous ſub- 
ſtance, with any 38 acid _ (a); — this 8 
to produce a maſs in every re anſwering the cha- 
dete of r fulphur. From all 
which it may be inferred, that the acid præ- exiſts in 


are of opinion, that all mineral acids differ 
only according to their degree of ſtrength. This may 
hold good primogenially conſidered, hut it is demon- 
ſtrable that. all mineral acids differ conſiderably with 
regard to the minerals they are extracted from. 
1. The acid drawn from venereal vitriol is of a 
dark- brown colour, and of a more auſtere taſte than 
that drawn from martial vitriol. Since then all im- 
perſect metals or metallies contain ſome parts which 
may be elevated by the fire, and the acid of vitriol 
can only be ſeparated by a moft intenſe degree of 
heat, it may be ſuppoſed to contain ſome particles of 
the metal or metallie in it. 2. Hence it . 
| | 2 


* (@) The diffi of making ſulphur with oy Ty acid is very 
k if not — By will the vitriolic acid indeed the in- 
mmable part of bodies eafily combines into a true ſulphur; but 

there does not appear to have been found out any way by which 

the marine or nitrous acid may directly be combined into ſuch a 
Mance. Stahl is expreſsly of this opinion. ＋ * (lays be) 

„ kaque acidum, & quidem vitrioli aut 8 Non nitri aut 

„ ſalis communis, quia hc duo falia, mixtione nova & tenniffima 

e ſulphuris ſeu vitriolico acido & alia ſpecificata ſubſtantia) ſpe- 

eißeate adeoque ad hane novam mixtionem ſubeundam, eo ipſo, 

Qz | * quod 
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that Hoffman (a) obſerves, that preparations of iron 
made with the acid of vitriol are rough and diſagree- 
able to the ſtomach, but with the acid of ſulphur 
ſweet and grateful. At the ſame time he allows that 
the difference between the acids is accidental, that of 
vitrio] being more groſs, impure and terrene ; but 
that of ſulphur more pure and homogene: which o- 
pinion Boerhaaye (b) ſeems to favour. From this the 
weakneſs of their aſſertion appears, who ſay that one 
is a ſulphureous ſpirit of vitriol, and the other a vi- 
triolic ſpirit of ſulphur. _ „ 

The further diſparity of mineral acids is experimen- 
tally illuſtrated by Borelli (c), to whoſe experiments 
on live dogs, with the acid of ſulphur, nitre, &c. | 
refer the reader. , Bt | 
There appears therefore an eſſential difference be- 
tween the acid of ſulphur, and it's too frequent ſuc- 


cedaneum, that of vitriol (a., 


44 jam aliter mixta ſunt, inepta exiſtunt.“ Stahl. Opuſc. 

* — 4 Phyſ. Med. 4to. Hal. Magdeb. 1715. p. 313. 

_ (a) Clavis Pharmaceut. Schrod, p. 3733. 

- _  (b) Elem. Chym, tom. 2. proc. 151. bes: | 
le De motu animal. p. 11. prop. 224. 

(4) The author of the Pharmacoparia Reformata is of opinion, 
that the difference of the two acids is not eſſential, but merely ac- 
cidental, ** There have been ſeveral experiments (ſays he) to 
« ſu the contrary opinion; but if the two acid liquors be 
« reduced to the ſame ſtrength, and perſectly freed from all hete- 
«« rogeneous ſubſtances, they will be perfeRly finfilar, and not to 
de diſtinguiſhed.” Eſſay for Reſormation of the Londen Phar- 
macopceia, London 1744. p. 64. wild 

There are two more elegant and facile ways of extraQing the 
acid from ſulphur than that here delivered ; although it muſt be 
admitted that-the author's is really an improvement on the com- 
mon methods. The firſt is by Stahl (Exper. obſervat. animadverl. 
Et in Opuſc. chym.) who direct woollen clothes to be 
moiſtened in a ſolution of fixed alkaline ſalt, and then dried. 
"Theſe are to be ſuſpended over the fume of burning ſulphur, 
which will be imbibed and locked up in the ſalt, from which it 
may be eaſily ſeparated by the addition of oil of vitriol, and the 
afliſtance of common glaſs diſtilling veſſels, 'The ſecond is by Mr. 
Seehl arp on making volat. ſpirit of ſulph. By Ephr. 
Rinh. Seebl. Lond. 1744.) who pours oil of vitriol on a hepar 
ſulphuris placed in a glaſs retort, to which he adapts a receiver, 
and by a ſmall heat draws off the acid liquor. | 
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Terra folſata 7. 8 121 =— 
erra fohata Tartari. Jon Fo- 
. ts e Vol 5. art. 13. 


HERE is a particular kind of neutral ſalt in 
the aſhes of vegetables, which is uſually ex- 
along with the pure alkaline ſalt, and which 

renders it unfit for ſome purpoſes; of this the follow- 

ing is an inftance. A chemiſt attempting to prepare 
the terra foliata tartari, made uſe of à lixivial ſalt 

driwn from fern aſhes, which was ſaturated with a- 
boy eight or nine times it's weight of ſtrong diſtilled 

r, although pure fixed alkali requires fourteen 
© een times it's own weight. When the liquor 
was evaporated to the conſiſtence of honey, it hiſſed 
and erackled where it hardened on the fides of the 
velſel, ſhewing hardly any marks of a diſpoſition to 
flow, which uſually happens, when a 2 ſalt is 
employed. Several 8 to proceſs ſuc- 
ceed were without effect. ts rr wax 

to be the cauſe of the failure, Supeting he | 

diſſolved i in warm water, and ſet to cool; a Os 

_—_ ty of neutral at yr ſhot, chiefly of a cubical 
N 15 Mun Pines » Y and * 8 ro 
= ts in ; t e 
i — th, = e taſte 2 

* experiments; the reſt were partly a ry poly- 


chreft, and partly the eſſential ſalt of the plant. The 


jon was repeated ſeveral times, before a ſalt was 
ined which flowed and foliated. The cryſtals 
were more bitter and pungent than the firſt, thou 
in figure alike z the terra foliata did not flow nor fo- 
late ſo freely, nor were the foliations ſo large or ſo 
white 'as uſual. 


The ait uſe pot-aſhes (a) for this ah” 


(a IN Pubathes, cineres elavellati. Some- ſorts of theſe haye 
deen found found to contain a large quantity of ſea ſalt, which is pro- 
” Q3 bably 


* 


, 
* 


166 MEDICAL ESSAYS. 
and with better ſucceſs than any other lixivial ſalt; 
the reaſon of which ſeems to be, becauſe in preparing 
pot-aſh cold water is run through the aſhes only till it 
— extracted the more ſoluble of them, by which 


be probably 


means the neutral ſalts are left behind, and 
in drying the lixivium, what neutral ſalt is in it i 
forced. by the fire to the ſurface, and forms a cruſt: 
that the aſhes which remain contain neutral falts in 
them, is evident from their uſe in agriculture. In 

making the foliated tartar, the more vinegar is put 
to it, the harget and whiter will the leaves appear, and 
leſs liable to be alkaline or corrofive, although more 
expenſive; for little more {alt will be obtained than 
the Weight of the alkali made uſe of. This is perhaps 
the only one, of the neutral ſaponatepus falts which 
is the more efficacious the whiter and purer it is, This 
medicine taken from the quantity of half, a dram to 

wo drams is an excellent alterative and diuretic, and 
from three to fix drams a mild cathartio, which never 
 Hnks the ſpirits, ' or occahons. any violent diſorder. 

Ty it's ſervice. in dropſies the following caſe is an in- 
A martied gentlewoman, 4 years old; &bldlefs 
little corpulent, was repeatedly. affected with an im- 
moderate diſcharge of the menſes; ſoon aſter her bel- 
1y began to ſwell, her legs grew cxdematous, all the 
ſymptoms of a droply apparel She yas treats 
with ſtrong, and gentle cathartics, diuretics, aperi- 

ents and corroborants ; but this bad circumſtance al- 
Ways attended evacuants, either by ſtool or. urine, 
that they never failed to produce a-diſcharge of blood 
from the vagina, which ſunk her prodigiouſſy. Cor- 
roborants, eſpecially of the aſttingent kind, ſoon ſtopt 
the flux, but at the ſame time contributed to increaſe 
the ſwelling, by leſſening the diſcharge by urine and 
ſtool.” She then began to take three drams of the 
terra foliata tartari once or twice a week; it gave her 
bably mixed with them by the makers, not 'only as it is much 
cheaper, but as it makes them whiter, and more eaſily run into 
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two or three fte, ee ee 


without excirinth e menſtrual diſ 2928 

her 7 hEcontinued the. uſe for upw 

of a year; without Rad Tg the doſe, or attemptin 
my other reſſef than What ve her, which w. 
very ""Whetlier Ted ave made a compl 
cure, I'ranniot fay ; for Fabing taken, a FOAM * 
tive, the id her Mg: ALAN by t. 


: 


4n offey.truards 7 the fa Aue 
igen purging medicines, by Dr. CHA Ries 
bor, Phyſician * Vols. 


art. 7 

nr © Nan W enn. {3 

1 -adjuſtin the tos of medicine to 
ſize and rfl no aha 

es fa receive the moſt — and certain 

lief whirk the medicine a8 capable « of 7 . with. 

out che hazard of inſurkug dhe conſtituti esd. B. 

of the utmoſt : off little riderſioed 


Cockburn uttemp for Ahing of this kind, but on 
es. The method! ſhall: offer is liable to 
ns; Hut it ĩs better can none, It will be granted, 
that vil Pale of the miecheine is ent on the ere. 


wrong P 


| ges where! acts as a ſtimulus; 1 2d, The 44 Tir 


is curtigd into the blood; end has it's effec there 
thinning'and rarifying N The ire id phaitf from 
acrid "aſe; — the liſters which” the wof 
flon in the mouth; the other from 
the pulſe being raiſed after "taking tem, and from 
known experiments u the blood. Could the force 
of theſe medicines bs determined, the doſe 


paſlzges; hae 5 
2 more la testure art Len Ln the blood, by atte- 
nuating of which, they promote all the ſecretions, It 
is reaſonable therefore to ſuppoſe, that of ſcammony, 


clatekiin, and the ſtrongeſt reſinous purges, not 
Q4 . more 
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Propoſols | determining the facts of aftringent, 
mp ing; and of coagulating medleimes; 


2 the ſame... Vol. 5. art. 5. L of 10 


ſes of vomiting a ii 
may. be extended to evacuants of all kinds. ll 
ow. propoſe. « more fimple, as well as more certain 
j of determining the doſes of ſome other medicines, 
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' various of the Romach inf kde 
N emetic ind p medicines in full do- 
lave dont 155 'Tervice, great "benefit 75 


font giving chem frequen in ſ@ller ones, 
— ar uſed" in a this yy is 5 emetic he 


adlihe tpative the . A full 
dog of theſe is 1 b fe fe be %« momber 
og hem ed terre ju proſe in 


ce ar influ of th y d effects 


5 — met 


man 
to 
had fix drams of 
of. infaſion of 
—— 2 en kim "which he drafik daily. 
_ He had at "times 25 tranfient niuſea,' puked und ex. 
pectorated tifully. After he was accuftomed ſome 
days to He; "the e cork "and the ex- 
 petaration decreaſed. His dafly Joſe bf emetic wine 
was A os pt en ounce, intermitting a day fome- 
times. t expectatati ually went 
off, and he recovered. * 1 : 
A lady of a bad habit of body and low ſpirits, was 
_ troubled with ropy vari vomitings in the morn- 
ing for a long time. er being treated with medi- 
eines in the — little purpoſe, ſhe took 
X in 
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— eff prudent than to run the hazard of 
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VV 
. alferative mercurial medicine. 
Fan. Phyfcian at Gark, and K & 
\Voluq. SI be: "IL | 


Gentleman forty- 


y's © 
the Coats. of the teſtes} which fighaty 
right teſticle, and extended to the epididymis. Va- 
2 were made uſe 

to no 


ſmall diſcharge of 

tumor continued large and ſchirrhous, with the 
pearatice of a cancerous ulcer. ' The following 
thod removed this diſorder. 

Autlofic'of lepdinfenalh two inkbes orig was ff 
applied ; after the ſeparation of the eſchar, the lapis in- 
fernalis and oil of vitriol were alternately uſed, by 
„ onde ountretis rai veger Fo 

— — — bin 
dipt in the oil of vitriol, which” inſtuntly removed 
the oocaſſoned by the lapis infermmlis hg 

ting the "of theſe 

as much was waſt en fate. 
moifure was. abſorbed by an armed probe 
ive By theſe means the tumor 
dually v erg day, without any 
5 Or 3'2 


— 


teſticle, This application anſwered 
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in another very obſtinate ſchirthous tumor in the coats 
| * caſes ſaenie'to- be 
to common cauſſics, the one corredting by it's oppo- 
the wean e remoring pls ade proc 

t means and by produci 
a ſal tertium, i opening 1 — 
prevents an inflammation and callous lips, the common 
epnlequences of cauſtic applications, 

About three months after, a tumor appeated i in the 
other teſticle bf this gentleman, about the fize of a 
walnut, which was removed by giving him going to 
bed fifteen: grains of -pilulz ex duobus, ten grains of 

th mineral, e quantity of .camphire. 


It was ſeldom omitted any _ In the * — f 
| vomited bim ſometimes, purged four or 
times, but at laſt — ad a8 an Ser 


in three weeles not only carried off this tumor, but 
entirely removed the ſmall ſwelling which was left on 


the other teſticle. This medicine I have known ſuc- 
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Pie Sen e in ute- 
2 e By Dr. ALEXANDER 
eee Phyjeion 4 e ee we. 4 
art. r nd Þy + 


YUlvis Helveti e as an aftrin- 
gent, eſpecially in uterine hemorrhages. It is 
— 2 in the Pharmacopceia of Edinburgh under the 
title of Pulvis 2 though the — of the 
3 
| nt t e diſpenſatory two 
pars. of alum ——— e of the 
languis dracpnis; whereas u, hat I have uſed was equal 
fo” of both, the alum. being firſt melted in a cruci- 
— potty RR te 
Powdered together; bly 
* be * l = 
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+I never found any medicine (and I have tried ſeve- 
ral) ſo much to be depended on in uterine hæmorrha- 
ges; whether to correct the too frequent return of 
the —— — — ſtop the 
flooding which women with child are ſubje& to; or 
o moderae he flow of the lochia. = | . 

The quantity I give is more or leſs according to the 
exigencies of * patient. In violent bleeding I give 
a dram every half hour, and ſeldom or never 
miſs to ſtop it before three drams or half an ounce is 


The ſucceſs of this medicine in theſe evacuations 
encouraged me to preſcribe it in the fluor albus, in 
which it had ſurpriſing good effects. 


Violent effefts of 4 mercurial ſuffumigation. By 
Mr. Aus HITII, Surgeon in i 
Vol. 4. art. 8. | 


Tall 
complained of a hoarſeneſs and fore | 
which ſhe had laboured under ſome months. I ſu- 

ſpected the diſeaſe from ſome ſcabby cruſts on her 
arms and forehead to be venereal, and was informed 
that it was a lues of four years ſtanding. Her pulſe 
was weak and low, and intermitted every third or 
fourth ſtroke ; excreſcencies about the pudenda were 
ſo numerous, that ſhe could neither fit nor walk 
without pain. A cephalalgia and nocturnal pains were 
ſo violent as to prevent her taking any ſleep. By the 
continuance of the diſeaſe and the operation of rough 
medicines, ſhe was reduced almoſt to a ſkeleton. 
Notwithſtanding her diſeaſe appeared deſperate, I was 
willing to try cinnabarine fumigations, the efficacy of 
which Dr. Turner recommends in the very worſt cir- 
cumſtances. On Monday the firſt of April 2734, at 
nine o'clock in the forenoon, I burnt half a dram of 
factitious cinnabar under her noſe and mouth, which 
ſhe bore well, ſucking in the fumes with little 1 


gigantic woman, fixty-three years of age, 


* 


I left her * weating a itting, B 
twelve ſhe had ſpit half a pound, Wel e a K. 
tle. The room 1 a riſing falivation, 
Her pulſe was quicker and fuller, but irregular and 
intermitting. At three the room ſmelled ftrong as of 
a high falivation. . She had three ftools, was very 
fick; and complained of exceſſive gripes. Her pull: 
was quick, low, and intermitted. Þ give her ten 
drops of laudanum in a cordial aſtringent julep, and 
put her into bed with her clothes on. At nine ſhe 
was in a profuſe ſweat. Her pulſe was quick, full, 
ſtrong, and intermitted only one ſtroke of twenty-one 
or twenty-two, At midnight the gripes returned, 
upon undreſſing herſelf to go to bed naked. She 
took ten drops of laudanum as before, had three 
ſtools before the laudanum had effect, but grew eaſy 
as ſoon as the ſweating returned. In this condition 
ſhe continued all Tueſday ; the gripes, ſickneſs, and 
3 pulſe returned every ten or twelye 
hours, and a profuſe ſweat ſucceeded the opiate 
draught; On Wedneſday morning the opiate was o- 
mitted, and ſhe had twenty ſtools, with ſickneſs and 
gripes, and her pulſe intermitted, by which ſhe was 
much weakned. In the afternoon the opiate was giv- 
en in a glaſs of warm claret. She ſweated, and the 
ſymptoms diſappeared. She continued all Thurſday 
in the ſame way as Tueſday. On Friday morning at 
ſeven ſhe took a purging We which did not ope- 
rate at nine. At eleven ſhe took ſomething to pro- 
mote the purge, which operated ſo ſeverely, that at 
min ſhe ſeemed almoſt like one about to expire, but 
was relieved by her anodyne, and lay eaſy all night 
m u ſweat. Her throat was almoſt well, and the o- 
ther ſores were healed. Saturday morning ſhe had 
the gripes, ſickneſs and irregular pulſe; yet ſhe walk- 
ed fix miles, and rode one or two in wet cold wea- 
ther. On Wedneſday ſhe was no worſe. The purg- 
ingcontinued to the middle of May. Afterwards 
the took Dr. Plummer's pills, and drank a decoction 


of the woods. Theſe ſweated her plentifully 2 
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qure off in February 1735, when her legt nie | 


rr two purges, 
the ſwelling returned again, and ſhe being neglected, 
daily increaſed. A 
3 | 
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FP gangrene flopt the Cortex Peruvianus. By 
Mr. SAMUEL GOOLDEN, Surgeon at Briage- 
north i . Shropſbire. Vol, 3. art, af en 


FAnuary the 8th, 1733. Samuel Lewis, in Fon 
ty- ſix, of a pale complexion, and choleric conſti- 
tution, a luſty and —— healthy man, ſhewed 
me an inflammation of his left leg, partaking of an e- 
ryſipelas and cedema, which — from an iſſue 
below. bis knee, down to his ankle, and all round his 
Evacuations and external applications were made 
of to mitigate the inflammation, but to no 
poſe ; for it tended faſt to a gangrene; his 
an intenſe red turned livid, black bliſters wn 4 &c. 
1 would have ſcarified it, but was not permitted. On 
the thirteenth day the tumor ſunk, his leg-grew black 
and n his pulſe was quick with frequent intermiſſi- 
countenance wild; his tongue hard and 
1 He would not permit the neceſſary inciſi- 
ons. About noon he took half a dram of bark in an 
ounce and a half of black cherry water, ſweetened 
with half an ounce of ſyrup of ſaffron, and repeated 
the draught every four hours. On the fourteenth day 
in the morning I found his tongue moiſt, and his 
countenance not ſo wild; his leg impoſthrumated from 
2 * below the ſuperior, tubercle of the tibia down 
to 
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to the ſmall, above which was a ſmall! aperture with 
a little matter ouſing from it. I rv nies Sagar 
at the a and laid open the whole cavity, and 
diſcharged between three and four ounces of a well 
br pus, and after fomenting with a decoction 
the warm plantsin a ſtrong lixivium of wood aſhes, 
fal ammoniac and camphorated ſpirit of wine, (which! 
| had uſed from the time I ſuſpected it would mortify) 
I dreſſed the inciſion with equal parts of bafilicon 
ointment, and linimentum Arczi, ſpread upon a dof- 
| fil dipt in hot oil of tine, with a cataplaſm of 
n_ of oatmeal, flowers of centaury, and ca- 
with !the fomentation ; and oil of camome| 
— all. He found an agreeable warmth about his 
leg after the were applied. 
On the fifteenth he was chearful, and a large finus 
appeared betwixt the ſolæus and ius inter- 
nus, which was laid open; and diſcharged the fame 
2 of matter as yeſterday. There was a large 
h in the former incifion, which I cut off, and 
ed as before. 
16, He had _ — — — his pulſe was 
irregular, his ton with fluſhings 


Frag 13 Fes 2 &- 


Tr 


n He had not —— his Sead through I d 
neglect. Thr agog ngus riſing in I fto 
the firſt incifion I fprink a red precipi- 


tate, and dreſſed as before I ordered him a clyſter, 
which brought a oy ſome hardened excrements. At 
night his heat and fluſhings were not ſo great, and his 
tongue was moiſter. 

18. Being wearied of his draughts, I ordered thus, 
ſem. confec. alkerm. 


„ divid. 5 W dl . S 


cap; unam quarti qui- 
que hora, ſuperbibendo cochlear. iii. Julap. ſequent. 
R Ag. lact. ceraſor. nigr. a. unc. iv. Rut. unc. ſem. 
epidem. unc. ii. Tinct. croc. in aq, Teriac. fact. unc. 1. 
Confect. alkerm. unc. ii. Syrup. cariophyll. unc. i. m. 
l obſerved matter lodged in the gaſtrocnemius in- 
ternus almoſt to the back of the leg; on opening it, 


tho diſcharge was not N expected. 
21, Com- 
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21. Oompreſſes and bandage were applied to unite 


the cavity. 
nd 22. Age, running towards the ſmall of his leg 


was opened. 
on 23. He complained of a pain in his fide, and had a 
es, Ml reftleſs night; the ulcers were dreſſed only wil ory 
hl _ and che cavity inclined to unite. | 


fy) r 
with 


of- Wed tas a rating kn kia grows, 
of great hardneſs and inflammation down his left thigh, 
a. {extending to a large tumor, which was inſenſible, a- 
el i bove his knee, which he found gradually to increaſe 
ais WH fince the fifteenth. ' An emollient plaiſter was laid o- 
ver it 3 the diſcharge from his leg was very ſmall. 

30. To this day the fever increaſed with an irregu- 
ar pulſe, notwithſtanding he continued the bark as 
_ Very little . diſcharged from his leg, the 

_—_— livid was fomented, and the digeſtive 
— warm as before. The ſwelling in his groin 
very much increaſed, but the inflammation abated. 
Matter was felt to fluctuate, but deep. The tumor 
was not very painful: not having a ſtool for ſeveral 
days paſt, he took a purge which gave him a large 
in ſtool of black fœtid excrements. 
- Wy 31. The tumor above his knee appeared of a livid 
_ that his groin rifing towards a point near 

in 

February 1, and 2, inſtead of matter there was a 
diſcharge of clotted blood from his leg, 

3. The pus was laudable, the tumor in his groin 
conſiderably raiſed. He took a purge, which gave 
him one too]. a 

11. The fever ar „ ay hr any great de- 
. gree, with the 1 pulſe. white a 
L — peared on the 7 = 2 part of the tumor in 
. in which bbs 2 ned, three 
- i matter: ſometimes freaked with | blood, — 2 out in 
q i full treat. Hluog began to contyine: 
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12. A diſcharge from' the laſt incifion. Some 
matter fell below the orifice, A cauſtic was applied 
to it's loweſt part, and diſcharged about half a pound 
The tumor near his knee was 3 and one ounce 
of well digeſted _ was taken from it. | 

19. Another finus on the inſide of his leg was open- 
ed, from which came ſeveral clots of blood. The 
diſcharge from his thigh gradually leſſened, the ſinus 
united, and the fever left him. He had taken be- 
tween ten and twelve ounces of the cortex by the 
fourteenth inſtant, when he left it off. By the uk 
of bitters he recovered his appetite, and on the twenty. 
fifth of March he walked near a quarter of a mile. 

In the day his leg ſwells conſiderably, but in the 
| 2 is of it's natural fize ; for which I ordered 1 
laced ſtocking. His thigh is ſtrong and firmly cica- 
_ as alſo is his leg, and the man enjoys good 


A mortification cured by the Peruvian bark. B 
Mr. Joux PaAiSLEY, Surgeon in Glaſgn. 


Vol. 3. art ... 

Ebruary the gth, a ſurgeon of a ſcorbutie habit 
F of body, about forty years of age, had the top of 
a pimple on the middle of the under lin ut off by ac- 
cident, which upon going abroad ſwelled, turned 
hard, with an inflammation all round it: the ſwelling 
increaſed, and notwithſtanding he had been blooded 
twice, and the frequent uſe +; a fomentation for four 
or five days, extended itſelf to the angles of his 
mouth, and ſome way along the cheeks all round the 
chin, with great pain, and with vaſt diſorder through 
his whole body. 

On the fifteenth at eleven at night a ſmall black 
ſpot appeared, not where the wound was, but on the 
middle of the red part of the lip, which ſpread ſo 
faſt, that by eleven next forenoon it covered near one 
half ef his lip, which Rood out very much. The fe- 
. 1 menta- 
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mentation was continued with a decoction of the 
woods. But the \mortification ſtill ſpread, and in 
three hours covered almoſt his whole lip, reaching 
inwards and downwards to the gums, the neighbour- 
ing parts ſwelling and growing hard. Upon this, he 
took half a dram of bark betwixt three and four 
o'clodk in the afternoon. At 10 at night the miortifica- 
tion did not - 5-28 to be increaſing. He then took an- 
other doſe. Towards the morning of the 17th his lip 
was fomented, and he took a third doſe. At ten of 
the forenoon his lip was dreſſed, and the mortifica- 
tion had fpread no further. At night ſomething like 
a ſuppuration appeared at the place where the pim uo! 
was, but none at all on the mortified part. That 
night he took another doſe of the cortex, and conti- 
nued to take one in the morning, and another in the 
evening for two weeks. 

The fomentation and ſpirits being applied twice a 
day, and a little emulſion given him for drink, with- 
out any other medicine than the cortex, the ſuppura- 
tion ſucceeded well in the mortified parts, on the third 
day after he began to take that medicine; upon which, 

roper digeſtives and other dreflings were applied. 

he ſloughs caſt off very well, the hardneſs and 
ſwelling went away, and in 12 or 15 days the lip 
healed up, though with a confiderable contraction by 
the great loſs of ſubſtance. 


Agangrene cured by the bark. By Dr. Go 
 TmoMsoN, Phyſician in Glaſgow. 


. Gentleman of ſeventy-ſix years of age, who 
had been ſcarce ever ſick till he was ſeized with 
an hemiplegia two or three years ago, of which he re- 
covered ſo well, that he walked abroad by the help 
of a ſtaff, April 10, 1735. complained of a pain in 
the toe, next to the little one in the right ſoot; but 
neglecting it two or three days, till the pain incteaſin 
vich an ouzing of ichor from a ſmall black ſpot, a 
Z 
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his aneles ſwelling, ſome tincture of myrrh and aloes 
was applied to it. Ay 3241 210 | 
On the 14th, the ſwelling had gone a good way u 
his leg, and the ſpot was black and dry. Antiſeptic 
fomentations and the tincture were uſed. _ Notwith- 
ſtanding which, and a mixture of juice of hemlock and 
ſpirit of ſalt armoniac, with the tincture, all the ſymp- 
toms increaſed. Next day a draught of the bitter de- 
coction, in which half a dram of the bark had been boil- 
ed, was preſcribed to be taken every morning. 17th, 
The bone of the toe appeared bare, the fleſh round it 
mottified, and black ſpots were ſeen on the ancle and 
calf of the leg. 18th, The toe was cut off at the ſecond 
Joint, a digeſtive applied, and the leg embrocated with 
ſpirit of roſemary flowers, ſalt armoniac, and camphire. 
All the medicines being continued, there was no 
reat change for three days. 21ſt, The black (| 
ooked paler, but the toes were all livid. 22d, His 
pulſe intermitted, and he was very uneaſy, 23d, The 
toes were black. 24th, The ſore grew foetid. The 
black ſpots in the leg began to diſappear. 25th, The 
22 of a pale red colour. A great pain in the 
ole. No great change on the 26th and 27th. 28th, 
The little toe was cut off. pearance of ſuppurati- 
on, with violent pain in the ſole. 29th, The patient 
was very feveriſh, raved with wild looks, and had no 
_ An emollient poultice applied to the ſole. 
goth, Still raved. Swelling of the leg almoſt entire- 
ly gone. No ſpots on it. May 1ſt, bloody ſanious 
matter let out by an inciſion in the fole, where the 
tendons were bared. 2d and 3d, as formerly. 4th, 
The two remaining leſſer toes having mortified were 
alſo taken off. The great toe a little livid. 5th, The 
upper part and ſole of his foot ill coloured. His ap- 
te now firſt failed him. õth and 7th, Little change. 
th, Fifteen grains more cortex added to each 
draught. gth, The ſwelling in the leg much dimi- 
niſned. ioth, The ulcers in the foot larger. 11th, 
As on the preceding day. 12th, Towards night he had 
frequent faintings, an intermitting pulſe, great opp 
2 | n, 
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ſion, and fickneſs' with ſtruggling. Took ſp. laven- 
dulz compt. and ſalin. aromat. 13th, Much reliev- 
ed, but collfabd wich wild looks. 14th, He was 
calm and chearful, with a regular pulſe. 15th, The 
ſwelling of | the being — the embrocation was 
laid aſide- ith, The ulcer was cleaner. Half a 
dram more bark was. added to each draught, From 
this to the 26th'of June his cure went on ſucceſsfully, 
— my and» decoction. June 26th, The 
— — 1 great pain. 27th, The 
— . e leg; and the toe, 
which had been hitherto 1 — to 
a black colour. The decoction was continued, =_ 
the embrocation again uſed. The ſwellin 
he ch ſpots about Aga ancle, increaſed up to one knee 
the 7th of July, when the ulcer in * foot was 
_—_— Inſtead of the bitter decoction he was ordered 
half a dram of the bark morning and evening. July 


Sth, Black ſpots. appeared above as well as below 
te ka one of them wa two inches in diameter. 
gh, The 2 foot leſs. roth, His right 
Pur ſwelled. e lh 15th, only the 

of the ee 5th, He would fit 


The leg ſwelled greatly. 1th. Many ſmall, 

i, on pale red {pots above the knee, Till the 

zoth, the ap all better; the ſwelling dimi- 
niſhing abe ſpots going aff 5 the ulcet dig 

_ "He. had little leop, and great pain; hi ple 

„and he very faintiſh : he took 

drops. without any relief. The doſe of his 

a — to two ſeruples morning and even- 

Next day the leg looked worſe, but better the 

— following. aach In the night before he had 
a great ſweat of the thigh: and leg, and the ſwelli 
vas fallen two inches. The cure went well on wi 

the cortex till Auguſt 30th, when a ſmall tumor was 

obſerved near the heel; the matter from which diſ- 

charging at the ulcer in the ſole of the foot, it was 

afterwards cured by compreſſion. The ſwelling of the 

*y appearing to be only œdematous was bandaged up 
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to the knee. In the beginning of October, when the 
ſores ſeemed to be near cured, he omitted the bark, 
but a bliſter as big as a hen's egg, riſing on the great 
toe of the left foot ; and two days after, ſuch another 
appearing on the great toe of the right foot, he re. 
turned to the uſe of the bark. The ſkin which they 
covered, is freſh and clean. The other ulcers are 
now near healed, and we reſolve to continue the 
bark ſome time after the cure, to prevent relapſes 
During all the time of the cure, except when the pa. 
tient was ſick and oppreſt, he would not be confined 
to any regimen in diet, but indulged himſelf even 
in a plentiful uſe of ſalt meats and ſtrong malt l. 

quors. * 8-116 hes Bod 


Cafe by Mr. WII IAM Woop, Surgeon in 
en hear: Wer 2th | 


N Young woman, who was brought very low by 
what was judged an atrophy, from obſtructions 

in the meſentery, had her feet greatly ſwelled: in the 
cedematous way, as all the depending of her bo- 
dy, even in a lying poſture, were. The ſkin on the 
ſuperior part of the right foot having become black, 
with all the other ſymptoms of mortification, the 
-mortified foot was fomented with an antiſeptic de- 
coction, the gangrene ſcatiſied, baſilicon with oil of 
turpentine applied in the ineifion, and a cataplaſm of 
theriaca put over all. She immediately + 5 to take 
a ſcruple of the bark foux times a day. Three days 
after, the mortified parts began to ſeparate from the 
ſound: in two days more The neglected her doſes of 
the bark; ſoon after there was no more appearance 
of any further ſeparation; which on taking the me- 
dicine went on as formerly. Her former diſeaſe kill 
ed her in few weeks, without any further progreſs, ot 


new attack of the gangrene 
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Caſe 2 5 Dr. TroMaAs S1MSON, Profeſſor of Me- 
Ai 1 17 in the Univerſity of St. Andrew's, 


Ohn Daw, about fifty years of age, after being 
J employed all day in ſupplying corn to a mill in a 
eve, felt an uneaſineſs near the inſertion of the ten- 
don of the flexor of the laſt joint of the fore- finger, 
where the edge of the ſieve reſted; the joint was al- 
ſo a little ſwelled. He applied ſome white lilly- root 
to it. Eight days after, the whole finger and part of 
the metacarp were ſwelled, and a ſerous dark colour- 
ed matter ifued from a ſmall opening at the ſecond 
and third joints of the finger. I directed him to 5. 
ply a warm poultice of oatmeal, to let blood, to take 
a mercurial bolus at night, and ſome jalap next day. 
After the purge, which operated mildly, he grew 
feveriſh, and his hand much worſe, the two under 
joints of the finger being quite mortified. There was 
a large gangrenous bliſter both on the back and fore- 
part of the metacarp next to the finger. A conſide- 
rable florid-eryſipelatous ſwelling, which pitted when 
preſſed, ran up to his elbow. The gangrened parts 
were fomented with ſpirit of turpentine, and he took 
half a dram of bark every fourth hour. Next morn- 
ing the inflammation had made no further progreſs, 
and in the evening the ſwelling and redneſs extended 
no higher than his / wriſt, and below it the ap- 
pearances were better, the parts being more ſenſible, 
and a ſuppuration beginning round the middle joint 
of the fore- finger. He continued the bark, and on 
the 15th day from the begjaning of the diſorder, the 
mortified parts entirely ſeparated, the bliſtered ſkin 
caſt off, and a brown liquor iſſued from an ulcer, 
which penetrated from one fide to the other of the 
articulations of the firſt bone of the fore-finger with 
the metacarp. The two mortified joints were cut off. 


The uſe of the bark was continued eight days longer, 
but in fewer doſes. The ſtump was gradually cover- - 
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ed with fleſh, and after a tendon was caſt out of the 
ulcer in the metacarp, all the ſores ſpeedily cicatrized, 


i Mr. Mon row, an . thetary in 
en e 


R. Morton laboured more than a year under 
| a ſore throat, occafioned by a ſpot at the root 
of his tongue, no bigger than a ſix-pence, which was 
looked upon as cancerous, and whieh various methods 
of cure had no effect on. At length he made trial 
of the bark, and after uſing it ſome time, he ſpit up 
a great deal of dead filth the ſore, which filled 
up, though it was ſtill painful, and hard about the 

es. 3 f WS : Fx 


Caſe by Mr. G1n80N, Surgeon in Edinburgh, 
IR. Alexander Bayne, aged forty, of a gros 

ſcorbutic habit, on the 4th of June 1735. was 
thrown from a horſe on the pin of a cart, by which 
a large penetrating wound was made in the under 
part of the umbilic region, towards the right fide, 
through which the omentum fell down four or five 
inches, with its lower edge lacerated. There was alfo 
a ſimple fracture of the fibula of his left leg. The co- 
lour of the omentum being changed from it's expoſure 
to the air, a ligature was made upon the found part 
in the uſual manner, and the cawl cut off within half an 
inch of the tying. The external wound was dreſſed 
with a warm digeſtive, ſupported with compreſſes and 
bandage, ſo as to prevent the prolapſus of any of 
the other viſcera. The fracture of the fibula was ea- 
ſily reduced and dreſſed in the ordinary way. He 
was plentifully blooded "ani an emollient clyſter was 
injected. The two following days, no extraordi- 
nary ſymptom appearing, fe was dreſſed as formerly, 
On the ſeventh of June the digeſtion was begun, 
on the eighth there was a reaſonable diſcharge of 
well-digeſted pus. But on the ninth he had 14 

of} | reſtle 
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4 OBSERVATIONS. i8g 
reſtleſs night; his tongue was white but not parched, 
and the degree of fever not conſiderable ; the dreſſings 
were dry, and ſomewhat more than two inches round 
the wound the parts were livid and inſenſible. Sca- 
rifications and a fomentation were immediately red, 
warm oil of turpentine applied, and a poultice of 
theriaca moi with ſpirit of wine was laid over 
all; and half a dram of bark was given eyery fourth 
hour, with a ſmall glaſs of old ſtrong claret. In. 
the evening, the mortification had made no 3, 
and a kind of dew ap on the dreflings, which 
were renewed. The bark was regularly given through 
the night, which he paſſed with more eaſe — 

ing. Next day there was a diſcharge from the 
wound of excellent matter. The bark was continued 
till the fourteenth, when not only the wound but the 
inciſions yielded laudable pus. On the fifteenth, the 
fracture was dreſſed and appeared in a good way. On 
the ſixteenth he complained of a ſenſe of cold in the 
foot of the fractured leg; the ſkin was livid and cold 
3s ice, with gangrenous yeficles here and there, which 
were cut and fomented. The wound in the belly 
diſcharged only a ſmall quantity of a feetid bloody ichor; 
the colour of the ſkin round it being much than 
uſual. Wherefore the bark was again taken, which 
anſwered ſo well, that at the next g, well-con- 
coed matter had run from the wound, and the na- 
tural heat and colour of the foot was reſtored. The 
- of the bark was 33 = a ca time, 
e neeeſſity and excellency of which was apparent; 
for if in * three weeks, the diſtance of time be- 
tween 1 doſe exceeded eight hours, the mat - 
ter was in leſs quantity and of a much worſe quality. 
The' cure was finiſhed in five weeks. 
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; Caſe by Mr, Jamzs CALDER, jun. Surgeon 
. | in Glaſgow. 


tion, by jumping violently, ſtrained the articu- 
on of the foot, and a tight bandage being applied 

7 it, the inflammation man greatly increaſed, and black 
appeared upon the ſkin. His pulſe was high 
on nc The common methods Rey a: variety of 
medicines were uſed for eight days to no purpoſe. At 
rg 8 A 22 the bark was gy four times a 
Six days after, the putrid parts. ſeparated and 
ak off, and the cure went on as that of a mild ul- 


5 Boy of twelve years of age, of - good conſtitu- 
£ 


43 6 


cer uſes to do. mortar”; 
by Caſe by Mr. Mon Ro, Profeſſor of Anatony. 


Obert Biggins, a middle-aged labouring man, by 
a a fall broke both the bones of the leg three inches 
above the articulation of the foot. There was a large 
wound on the anterior part of the fracture; a violent 
inflammation and tenſion of the whole leg, with a 
mortification near the wound. For the firſt four days 
he was treated 1n the common method for gangrenes; 
the tenſion yielded a little, but the gangrene ad- 
vanced. On the fifth day he took the bulk of a nut- 
meg of an electuary compoſed of bark and ſyrup of 
cloves three times, the uſual applications being conti- 
nued. On the ſixth therè was a remarkable change 
for the better. On the 7th, the fomentation uſed hi- 
therto, being neglected, the pain became violent, and 
the appearances worſe. The bark and fomentation 
being again uſed, the bad ſymptoms decreaſed daily. 
On the twelfth the fracture was reduced, and the 
cure went afterwards on in the common way. 
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Cs Me. ey DoucLas, Surgeon in 
2 1 Edinburgb. are 


— JOrteous, a labouring man about twenty years 
| of age, having fractured his arm by a fall had 

it bandaged up, without reducing the fracture. Thir- 

teen days after, a large falling and a confiderable 
ortification- were. cape. a on the part. His 

— — felt at the wriſt that arm in a natural 

ad there. being little tumor in the hand, the gan- 
rened-/part was ſcarified, and the patient took half a 

To the powder of the bark every three: or four 


» FIT 


hours, Ten days after the ſwelling of the arm was 


fallen, and a great ſhare of the ſphacelated parts were 
ſeparated. On a nice inſpection; all the parts under 
the fractured bones were mortified. The limb was am- 
putated cloſe by the head of the os humeri, beyond 
* the mortification extended a conſiderable way ; 
fo that the ſurgeon had great 8 in ſtitch 
the artery, and was obliged to apply bandages, an 
therefore could not ſcarify, nor uſe the common me- 
dicines in ſuch caſes, but was obliged to truſt entirely 
to the bark, which was given as formerly. In a few 


— and ell ſdppuration came on, the patient 


ee BEE 


The 6 of Peruvian bark in. gangrenes, ulcers, 
and tbe ſmall pox, by ALEXANDER MoN- 
Ro, Profeſſor of Anatomy in the Univerſity 
"of" Edrnvergs, and F. R. S. Vol. 5. art. 10. 


Voung gentleman very healthy in appearance, 
had Avained his left hand, but had 1 
in it for ten or twelve days, when he was ſuddenly 
ſeized with a pain near the os piſiforme of the 
'wriſt, and ſoon after the integuments of the anterior 
yr of the metacarpal bone of the little finger 1 * 


Wy * 
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led. Two days after, a mortification 3 the ſkin 
was ſcarified, the part fomented, and ſome digeſtive 
ointment with oil of turpentine applied; which dreſ. 
lings were continued the third day. 

n the fourth day, the teguments covering the 
ſhort muſcles of the little finger were all mortified; 
his pulſe was ſo low as ſcarce to be felt, the ſtroaks 
ſo quick as hardly to be numbered. He had a tre- 
mor all over his body, with a it ſubſultus ten- 
dinum, à conſtant anxiety, reſtleſneſs and delirium; 
his tongue was parched and dry, and whatever food 
„ took was thrown up almoſt — — as 
down. The gangrened parts were again ſcafified and 
fomented, their edges drefſed with warm bafilicon, 
and a ſmall proportion of oil of turpentine ; and a 
poultioe of theriaca was put over all. Soon after his 
bowels were emptied by a clyſter, and as ſoon as its 

ion was done, five ounces of warm milk, and a 
dram of the bark in powder were injected, which he 
retamed. This injection was four hours after repeated, 
and twice more in the night, DIY 13 
Next morning he had no raving, tremor, ſubſul- 
tus or vomiting, and his pulſe was ſtronger and 
flower. « The hand was dreſſed as before, and the in- 
jection repeated; in the aſternoon it was ehanged 
at the patient's deſire, for a bolus of half a dram of 
the bark, which was repeated every four or ſive hours. 
The fever ceaſed; the gangrened parts began to ſe- 
parate next day; and the bark being continued for 
ſeveral days, the cure went eon. 
I n all the gangrenes where the bark was given with 
ſucceſs, it brought on a mild ſuppuration, which be- 
came worſe when the uſe of the bark was interrupted, 


and again turned of a good kind when it was repeated. 


his led me to give it in ſeveral ſores where the ſup- 
puration was faulty, in which it generally did good 
ſervice, and the bark became a common and beneficial 
medicine in this town for ſuch ſore. 
This effect of the bark led me to give it to ſeveral 


yariolous patients, where either a right 3 
Hot 
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did not come into the puſtules, or petechiæ ſhewed a 
diſpofition to a gangrene 3 and I had the pleaſure to 
ſee- the effects I expected from it. The empty yeſt- 
cles filled with matter; watety ſanies chinged into 
white thick pus; the petechiæ became gradually of a 
pale colour, and at laft diſappeared ; and the blacken- 
of the * * ſooner than was expected. 
= the decoction, then the extract of 
; — — the fine powder mixed with 
eme mi rich ſyrup, and an aromatic diſtilled water; 
in this form from ten to forty grains were ordered to 
be ſwallowed every four or five hours. 

But there was ſometimes a neceflity, eſpecially in 
childrens caſes, to uſe the bark in the for of cl 
ters ; previous to which the bowels were unloaded 
a clyſter, and then from half a dram to two drams of 
the Jeſuit's powder was injected, with a ſmall quantity 
of warm milk, to which ſome diaſcordium, or ſyrup 
of poppies was added, if the bark was retained too 
ſhort a time. Theſe inje&tions were repeated morn- 
ng and evening, or oftener. 

have hitherto only given the bark in the ſmall- 
pox, after the eruption, and continued it till the 
blackening was compleated ; but am perſuaded, from 
the effects I ſaw of it in mitigating the ſecondary fe- 
ver, that if it is given during the eruptive fever, it 
might be of uſe in determining the ſmall-pox to be of 
a favourable kind. | 
* bark however in ſome caſes may prove injuri- 
z thus in the ſmall-pox, when the lungs are vio- 
ently infarcted, I have ſeen patients almoſt ſuffocated 
after a ſmall doſe of it. In thort ort I pretend to recom- 
mend it no farther than as an excellent aſſiſtant to 
nature, in what the ancients call the concoction and 
maturation of the morbid humors, the effects of 
which appear in moderating the fever and 3 
« kindly mild ſuppuration. 
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Powder of tin, an anthelmintic medicine. By = 
Dr. CuaRLES ALSTON, Profeſſor of Botany co! 
and the Materia Medica in the Univerſity of th: 
Edinburgh. Vol. 5. art. 7. | tre 


FFUHE powder of tin has been uſed for many 
years as a remedy againſt worms, and particu- 
latly the flat kinds, which oftentimes elude the force 
of all other medicines ; but few are acquainted with 
the proper doſe and manner of adminiſtering it, upon 
which it's ſucceſs chiefly depends. The effects of the 
following medicine have been ſo remarkable, that! 
think proper to publiſh it, and recommend it as a 
moſt valuable remedy for this loathſome diſeaſe. 


38 . 
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pt for the Fluck-worm, 


- Take an ounce and an half of pewther metal, and 
grind it ſmall to powder; take half a mutchkin of 
treacle, and take your powder and mix both toge- 
ther. The Friday before the change of the moon 
take one half of it, and the day thereafter. take the 
half of the other half, and the Sunday thereafter the 
reſt of it; on the Monday purge. | 

To full grown perſons r give two ounces of the 
powder of pure tin, put through the fineſt hair ſieve, 
mixed with eight ounces of treacle, having firſt purg- 
ed the patient the preceding Thurſday with an in- 
fuſion of ſena and manna. On Saturday morning 1 
give half an ounce of the tin in two ounces of treacle, 
and as much on Sunday morning. On Monday they 
are purged again with the ſame infuſion. Though 
probably there is nothing in the day, yet I thought it 
not amiſs at firſt to follow in this the directions in 
the receipt, and finding the medicine ſucceeded be- 
yond expectation, I never altered it. 

I gave it to a woman for the tape-worm, who 


having been long troubled with this diſeaſe, had tak- 


cn 
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en many medicines for it, and among the reft ſmall 
uantities of this powder. She had often paſſed ſmall 
ragments of the worm, and was far gone in a hectic 
conſumption. This powder ſeemed to bring away all 
that remained of this tænia, for ſhe was never more 
troubled with it; the conſumption however continu- 
ing, at laſt carried her off. | 
I have often preſcribed it for the gourd worm, and 
it never failed to compleat the cure. A man who had 
laboured under this diſtemper for many years, and 
had taken a great variety * medicines to no purpoſe, 
took the powder as above, and was cured in five 
days. The firſt purge brought away a few worms, 
but none appeared the three days he took the powder, 
nor with the firſt ſtool after the ſecond purge; but in 
the ſecond he voided a large number. A month after 
the medicines were repeated, but not ſo much as one 
worm was to be ſeen in his ſtools, nor did he ever 
obſerve any afterwards. | * 
This powder immediately cures the pain in the 
ſtomach occaſioned by worms, though it — them 
not away till ſome days after. 


Obſervations on the effects of lignum guaiacum in 
cancers. By Mr. Joux Love, Surgeon in 
Greenock, Vol. 5. art. g. 


= H E virtues of lignum guaiacum in venereal diſ. 
orders, particularly ulcers, have been much 
commended, but its good effects in cancerous ſores 


are not ſo well known. Iſabel Chambers, about thir- 


ty years of age, of a bad habit of body, upon the 
healing up of ſeveral running ſores, had a large, hard, 


indolent tumor formed in her left breaſt, which in 


eight months increaſed to a great bulk, broke, and 
became a plain ulcerated cancer, for which I ampu- 
tated the whole breaſt. Several days after, ſhe ſweat- 
ed. plentifully, and the ſuppuration went on well. 
The ſweating then ceaſed, and ſome days after, the 


lower 


3 
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lower part of the wound looked in a Way, 
which appearance was. removed by ions, fo- 
mentations, &c. and the uſe of the bark, but the matter 
bf the fore eontinzed-ichorbus, und « knot of d whit 
colour roſe a little below. On opening which, inſtead 
of pus, I found a hbfence ceſertbling chanke This 
fore put on an appearance between a ga e and 
cancer, with a ſwelling between it and the larger 

which was now about the breadth of a crown 
piece. I tried the method above with ſeveral other 
medicines without effect; the fore became more 
inful, worſe coloured, and an inflammation and 
eſs were ht on the ſurrounding teguments, 
I then made her drink every day four pounds of : 
ftrong decoction of um, is A — 
of the raſpings boiled in fix ds of water. till it 
came to the quantity preſcribed, and gave her ſome 


theriaca at night to make her ſweat; but this not 


ſucceeding, ſhe was purged with twenty-five grains of 
= cahiz, and five of mercurius dulcis, the decoction 

of guaiacum being till continued. After this the 
ſweats returned plentifully. Inſtead of the former ap- 
plications the following was applied. - 

R. raſur. lig. guaiac. unc. vii. herb. aromat. m. vi. 
m. coq. ex aq. font. q. s. ad colatur. lib. iv. p. fotu. 

R. colatur. hujuſce une. vi. acet. vin. alb. unc. ii. fi- 
rin. ſem. lin. unc. ii. fenugrec. unc. i. aven. ſ. q. 
ad conſiſtent. cataplaſm. and I put a pledgit ſpread with 
liniment. Arczi part. vũi. ol. Terebinth. part. 1. on the 
fore. By the uſe of this liniment, poultice and fomen- 
tation, a ſkin was brought on the parts in a little time. 
- A woman, about the time of her menſes leaving 


them 8 and left a hard ſtool behind them ; 
at laſt one increaſed to the bulk of a ſmall walnut; it 
was hvid and very hard, I, and itched intole- 
tably. By ſcratching ſhe broke the ſurface of it, which 
diſcharged a bloody-coloured ſerum. By the uſe of 

the decoction, fomentation and cataplaſm, mentions 


Vi 


* > * 


ahi OBSERVATIONS, 41 
in the foregoing caſe, except that I added'a little fal 
ammoniac to the poultice, the was cured, ©: 


Vitrum antimonit ceratum, a Heciſic medicine in 
tbe dyſentery. By Jonx PRINTER, M. D. 
Fellow of the College of Phyfictans, and Pro- 
feſſor of Ethics in the Univerſity of Edin- 
burgh.” Vol. 5. art. 15. n 


H E vitrum antimonii ceratum has for ſome time 

been held as a ſpecific in dyſenteries, but the 
preparation and manner of giving it have heen kept a 
ſecret, till Dr. Young generouſly made it public, 1 
have tried it often myſelf in ordinary caſes, and once 
in a 7 of four years ſtanding with ſurprizing 
ſucce : F 3838 f . 


The following receipt of the medicine dul  dbſervatians 
were communitated by Dr.YounG. n : 


TOBSSS=ERoARSSEESRSSSDS 


Take glaſs of antimony in powder one ounce, bees 
wax one dram; melt the wax in an iron ladle, then 
add the powder; fet them on a flow fire without 
fame, for the ſpace of half an hour, continually ſtir- 
ring them with a ſpatula ; then take it from the fire; 
pour it upon a piece of clean white paper, powder 

it, and keep it for uſe. This quantity loft a dram of 
ils weight in preparation. The glaſs melts in the wax 
with a very flow fire; W | 
After it has been about twenty minutes on the fire, 
it begins to change the colour, and in ten more, 
comes near the colour of ſnuff; which is a mark 


t's being ſufficiently pes | hen 
The ardinary doſe an adult is ten or twelve 
grains; but, for the greater ſafety, I commonly be- 
gin with fix grains 3 to a ſtrong man I have given a 
ſeruple, which ſometimes works ſo mildly, that 1 
have thought it too weak. To weakly conſtitutions 
| give five or fix grains, increafing the doſe afterwards, 
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NK Io a boy of ten years ci 
ad 4 ee or four grains. To a child of three or 
our years, two or three. 8 ; 

I gave it in dyſenteries with or without a fever, 


3 epidemic or not: and I have found it fue. 
ceſsful where bleeding and vomits have been pr. 
P 
, 2 never. to opiates in the » eſpe⸗ 
cially where there — ſickneſs; 3 
— gives relief to ſome, yet at other times I have 
ought both the ſickneſs and purging. increaſed the 
following day, I never with a larger doſe 
than ten grains, becauſe. it frequently operates as vio- 
lently at firſt, as twenty grains at laſt, even upon the 
ſame patient. In it's operation it ſometimes makes 
the patient ſick and vomits; it. purges almoſt every 
1 3 but I have known it cure without any evz- 
cuation or ſickneſs; nay in violent dyſenteries they 
urge ſeldomer with it than without it. If it 
ciently, or fatigue-the patient, I intermit a day or 
two betwixt each doſe, as I do with other purgatives. 
As I have cured ſome with one doſe, I — been 
obliged to give others five or fix, eſpecially when the 
firſt doſes have been too mild; and I have often 
thought weak doſes did no good in chronic caſes. 
After the ſecond or third doſe, the ſtools are ſeldom 
bloody, the gripes and fickneſs abate much, and 
the mucous grow leſs viſcid. Give it with an 
empty ſtomach, for then I think it operates moſt 
mildly. Forbid drinking any thing after it, for three 
hours, unleſs. the patient is very tick or diſpoſed to 
vomit ; in which caſe give warm water as in other 
vomits. Beware of giving it for a diarrhcea in the 
end of a conſumption. I have cured ſome other di- 
arrhceas of long ſtanding. with large doſes of it; but 
it has failed — here than in dyſenteries. I for. 
bid the uſe of all fermented liquors, and recommend 
a milk diet with rice or bread, chicken-broth or wa- 
ter-gruel, _ I give nothing cold, unleſs. it be a tea 
{poonful of gelly of hartſhom, as often us the patient 
Naibro 5 9 — 


10- 
the 
ces 
Ty 
2 
ey 
ge 
or 
es. 
en 
he 
en 
8. 
m 
id 
in 
ſt 
e 
0 
er 
1e 
i 
at 
1 
d 
I - 
a 
8 


wid OBSERVATIONS. 193 
pleaſe; and ſometimes I indulge them with the gelly 
of eurrans to refreſh their tongue. It may be given 
ſafely to women n and to children on the 
breaſt you may give half a grain. 

The kiſtory of the two following cafes was wrote 
by Dr. Francis Pringle. 

A gentleman's ſervant thirty years of age was tak- 
en il of a dyſentery about the middle of Janu- 
ary 1735: The uſual methods of cure gave him 
= relief, but the diſtemper returned with great- 

violence. On the 25th of January he was blood- 
ed for a violent ſtitch in his fide. On the 26th 
he took the vitrum antimonii ceratum, which purged 
him briſkly, but enough, all day. His ſtools 
were ſerous, at night he took ten grains of pil. Mat- 
that, was eaſy next day, and had only two ſtools, but 
the pain in his fide returning, he was blooded again. 
28th, The antidyſenteric medicine was repeated, it 
puked him more than the firſt, and him im- 
menſely from morning to night. His ſtools were ſe- 
rous without blood or gripes. At night the paregoric 


pills were renewed, he ſlept well. 29th, He was 


ly, and altogether coſtive. 3oth, He went abroad, 
and the air being a little colder, had ſome griping 
pains, with a tendency to purging ; but having taken 
the paregoric pills at night was well next day. Some 
days after, he had a return of the diſeaſe, and twelve 

ins of the antimonial medicine were given him, 
y which he recovered, and had no relapſe. 

Mr. —— was ſeized with a_looſeneſs, Novem- 
ber 29, 1735, attended with a flight fever, thirſt, ſick- 
neſs at ſtomach, pains in his belly, eſpecially below 
the nayel. . His ſtools were frequent, and for the 
moſt part bloody. Notwithſtanding the common 
methods of cure were made uſe of, the diſeaſe conti- 
nued violent, though for the moſt part after the be- 


' ginning without blood. December 11th, he took 


en grains of the vitrum antimonii ceratum, which 
purged him that day twenty-three times, but without 
gripes, blood or ſtraining. At night he took twelve 
: S 2 grains 
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ins of pil. Matthæi, which checked the purging a 
hours. Next day he had twenty ſerous. ſtools 
without gripes. At night he took fourteen grains of 
pil. Matthæi, and next morning eight grains of the 
medicine, which purged him as before, only the 
ſtools were grown more conſiſtent, At night fifteen 
grains of the opiate were taken. December 14th, the 
purging, which had been ſtopt as before, return- 
ed, and he had twenty ſtools. At night the. pills 
. were repeated, and he had ſome > and was 
free in ſome meaſure of the purging. About ſeven 
in the morning he took ten grains of the medi- 
cine, which purged him plentifully as formerly. At 
night he took eight grains of the pacific pill, purg 
ed eighteen times next day, but eaſily ; had right 
grains of the pills again at night, and next day, De- 
cember 17, took twelve grains of the antidyſenteric 
medicine, which gave him thirteen ſtools, ſeveral of 
which were conſiſtent like natural ones, and he was 
pretty well and hearty, At night he took eight 
grains of the opiate, and had no ſtool till eight in the 
morning; the thirſt and fever were leſs, he was eaſy, 
ſtronger, had an appetite, and purged ſometimes that 
day, but his ſtools, were more natural. At bed-time 
he took eight grains of the pill, and had a good 
night. 19th, He took twelve grains of his medicine, 
which purged him about ten times very eaſily : he 
ſlept very well that night, though the paregoric was 
omitted. 20th, He had ſeyeral tools, took the pa- 
cific pills at bed-time, had a good night, and purged 
but twice. 21ſt, Omitted the pills, and flept well. 
22d, He took. a ſixth doſe of the antidyſenteric me- 
dicine, conſiſting 'of gr. xv. which, agreed well with 
him ; from that nth, i continued in a way of reco- 
very, ſeldom purging above twice a day. 31ft, He 
was fo well that he ſeemed to have got free of his 
indiſpoſition, and continued ſo without any relapſe. 


An 


T1 7 Hliam Jervy, upwards of twenty years of 


dyſentery, with horror, Fo" ſiekneſs, &c. ten 
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An account of two trials made with Dr. YouNG's 
antiqhſenteric Powder. By Mr. ANDREW 
Box, Surgeon. in Dalkeith. he 


Illiam Loudon, about forty years old, was fo 
reduced by the dyſentery, that he could ſcarce 
walk or fit upright. - After he had gone through the 
common methogs of cure ta no purpoſe, he took three 
doſes of the vitrum antimonii ceratum, of nine grains 
each, one every other day, which with a proper re- 
gimen carried off the dyſenter r. | 
A. man of eighteen years. of age, laboured under 
the dyſentery for three months, with gripes and loſs 
of appetite ;. after bleeding he took three doſes of the 
above wan fix grains in a doſe, which ſuppreſſed 
the dyſentery, but 40 not entirely remove it; there- 
fore he took three doſes more of nine grains each, 
which effectually carried it off, n 


2 


aug £27 22%, "MF dq t2 ? 
Several caſes: by Dr. Tuomas SimsoN, Profeſ- 


for aao Medicine in the Univer fity of St. An- 


drew's. 0 


VY was ſeized with a ſevere dyſentery, 


ſcarce had any interruption in his purging attended 


with great anguiſh and fickneſs, whereby he was 


greatly reduced. I gave him immediately fourteen 
grains of the ſtibium, which made him eafier for 24 


urs. Next day he got a clyſter of ' whey and ca- 
momel flowers, but grew worſe. The third T gave 


the ſtibium without ſucceſs,' but this I aſctibed to cold 
in going to ſtool: Two days after I perſuaded him to 


a third doſe. He was ſo ſenſible of the good effects 


of it that he took a fourth doſe, which relieved him 


moſt of all. I directed a fifth to prevent a relapſe. 
Murray had for ten days continued under a 


grains 


— — 7 ·⅛xñ — 16ñ —— = — 


198 "MEDICAL ESSAYS. 
ee Pri Made eng 


4 lady Tonk for yomit mercurii. x ip 
ta rtzu gr. vii. at eight in the morning, Which 

eleven had _— her — but ſhe Pris ak 
fick for twelve hours, then began again to vo- 
mit and purge. In this cafe ſhe continued till nine 
next morning, when a doſe. of liquid laudanum ws 
given her, which made her , that day; but the 
next her purging returned with blood and gripes. | 


ve her fix of antidyſenteric powder, It ws 
hours before ſhe had à ſtool which was free from 
blood and of it's natural form. 


A boy about fourteen had been ay yi to a dyſen 
for a whole year. I gave him {ou a 
doſe His firſt „ bloody, But: the lat ur 
the ſecond day he k Be z the third his 
fo ls bs again bloody. je ore he gt a ſe- 
cond doſe, but did not purge, and was free of gripes. 
Next day his ſtools ap r- to form, though inter. 
ſperſed with blood, which after this diſappeared. | 
gave him two other doſes to prevent a - of 
An old man about ſeyenty was cured ſevere 
attack with two doſes of fix enen. 
— Taylor in the fifth month of her 
was violently attacked with a dyſentery and teneſmus. 
The third doſe carried off the d yſentery, and the te- 
Ho bn "milk and camone 
Wers. 
and was quite cured by three Gln 
ee cured by three doſes of fix 
18 * 1 1 AE: 
en iſt; 1737. the dyſentery proved epide- 
mic. I cured a great, number with this medicine, 
and none — above a third doſe. Ea 
me e woman * buen chilibed 
with ,CE is, | 
One woman who — brought very low by the 


diſeaſe took the medicine, drank under it Jarge m 
tities 


Tes 882 8. 


&t > g. rn R]og 
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titten of cold water; and died. Het huſband at the 
fame time recovered by it's uſe. _ 

In uterine it has been equally ſucceſſ 
ful.  —— Simfſon after a miſc of three months 
continued Hooding eafily for four weeks. . 
fiſth it became ſo violent, that m6 Manes pe 
and ſeemed ready to expire. Upon taking fix 
the flux abated in half an hour, and ih le than 
eur tn een een 

rr 
. e tm en fro rw 0 


ne miſcarried without paſſing off all the 
N Blood continued to boyd *. for 
three months. At length it increaſed to a we 
tion of a pound at a time, with faintings kd 

eaſineſs. Six graing of the powder give her nfore G. 
Ako quay of he pla came tay le 
A uanti placenta came awa yy 
eic de Ar bude : 
A man aged ſeventy had been troubled with gri 
for eight months, with now and then a looſe 
e He at length . een 0 of blood a day. 


a 
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1 I gave him 
V Afr , br We ue {gr im 
. quite quite cured him. 


Account of the effect: of the vitrum antimonii 
ceratum. By Mr. Jonx PAlsxEr, Surgeos 
in Glaſgow. 


HEN I at firſt uſed this medicine, 8 
red it from Edi h, by means of Mr. 
Stephen, Su to Ge Whetham's regiment, 
who can vouc 
where he and I attended. At firſt we gav 
ins in a doſe, which was increaſed by degrees 
dar i. ming 8 4 dale ban enter. roſar 
at ma . 
it, making it up P 3 


. 
499 * - MEDICAL ESSAYS, 
ſeo or the riac, Edinenſ. all for drink w 
os A br or e mill at php 4 — 
| tea or weak, broth, and always, an opiate after 
5 1 operation. IR E deri always purged 
without griping, or but SE * ntly. When it vo- 


ited, it made the pa fare the operation; 
wut that! ent off as on ag., the medicine worked 
downwards, When the parcel, om Edinburgh was 


uſed, I made ſome by the directions gi wen in the E. 
baer burgh. 7 700 making uſe, of white wax to be- 
ſmear the ladlg, and not bruiſing the ſtibium. After 
keepin 1. on e fire the time ordered, I could. not 
rub 0! any, 70 , When it was cold. I rubbed i it fine 
in a math. 155 Of 45 LI gave only three grains, 
and never a ve, and an ie ror as well as 
What I had 1 75 Edinb eb I, gave it to above for- 
ty patients, Who all recovered , Except three, where [ 
could not blame the medicine. ., As the diſeaſs was e. 
eigene. and Aiden een at the beginning, 
f took 75 4 ſome it, giving it eve» 
ry other day, and in the; 9 1d days a light 


500 an if there was. great is, in, the lower bel. 


„ or 1 5 „ an emollient cly Four or five do- 
es when 1 — in time gener perfeced, the. cure, 
but where the dliſeaſe was of + ſtanding I have 
uſed twelve or fifteen doſes, and never once. ſa any 
bad effect from it. I have tried it in diarrhœas, dy- 
ſenteries, and colic pains from viſcidities in the in- 
teſtines, and found it a ſafe eaſy purgative, ſometimes 
gentle emetio,; and a ſurer and ſpeedier cure than 
the ordinary methods which I uſed with many pati. 
ents at io dds time, 


4 urther rel m the 1 2. if the vi a an- 
_ Ftmonit ceratum. B AMES SF HER EN, 


co WIE General 1 clans regiment. 
| Labourer i ina ſugar-houſe (theſe people are very 


room 
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N to e had * conſined to his 
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room- fix weeks, and ten days to his bed ; his pulſe 
* and frequent, his ſtools bloody, with a con- 
* teneſmus“ To grains of the medi- 
—_— one pulce, and five or fix tools ; an opi- 
ue was taken at night Next morning the ſymptoms 
vere abated. The medicine was repeated every other 
day,” adding a grain bo ech doſe till ĩt was augment- 
ed to nine n opiate always the evening 
be took. the medicine. This cured dd n he has 
well ever-ſince. > 
" H have. had)one hundred and-ninety: patients.in dy- 
ſentenies, WhO wert alla treated in the fame method, 
of which loſt but h who turned hectic and died a- 
dont the thirty · ſueth day aſter his being taken ill. 
N. By $'never gave it where there was a ſtrong fe 
vers, hectic diſpoſition, orcfigns af a _— 1 
QUE. © MmwOnd ad cs * 1 8 ISS > : 
ms tins 13. W519 vo -7 * 


A lte act actrul W. her onen, Sure 
"321 900 * th coi nl W.. F oa 


. Rur veft f 17 people TIN carried off 
with a fart 2 0 fer. At{this time T 
tried the ſtib ium 2 49 d never miſſed of ſuc- 


ceſs in forme tundreds, xcept in one or two caſes 
where the patients were quite exhauſted before they 
wol it, J prepared it as fine as calomel uſually is. 
gramms is an ordinary doſe. 'T never exceeded 
fre; one or two dofes 700 uently perfected the cure, 
2nd 1 ſeldom gave three. 1 * was taken in the morn- 
ug, and was dae two hours before it operated. 
dome it only purged,” others it purged and vomited, 
making them Eb or 2 5 bours. A good 
doſe ohio in Was Foes given at night. 

A boy of ten years of age, who had in vain tried 
the . — — for a a dlarthces was cured with 
x fingle grain of the powder, and a doſe of liquid 
audanum, and continues . f | 
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407 * on 2 aid Gnoupoit n . 
eln Arcus ralliai iridis ek 7 


4x C het 9 Sur eon - m 
333 Vol: 5: ot, 9 gin 1% 05457 eo - 
| 94 4 i Nun 941 2285 jog 
we; of Apell «1936, John Ma 
K cane Any rater > out cnc 
ſtiffneſs and an tedematuus ſw 
rn uly breaft, which was carried off 
dicines. — 55 th 
ſevere cold int fea; u 
7 — r N 
ydragogues — iel win 
ſymptoms, but never effected: any 
By the-ewentieth of ani body wits Nell 
to ſo huge a fize, as ſcarce ee e to be the 
won . On the 2 gth, he Le delir 
epileptic fits, 
nd" ws not to 2 be able 


fit, - Biker. re. 15 142 hin 
2 90 ION 2 


kick there * a — 
en bh 2-6 cathartics, 


hog Ae er tin ven 
8 orn, 
W made him many f water 

by fool that E 3 
. es, ad br, rad ene * 


tity of two drams every two. or three hours, at laſt 
ited wich ork put of 2 was 


r — * gende pa [oF fom te 


iſters, . . * 

3 „till by the 
evacuations he was reduced to a . Af- 
terwards he was laced in flannel, ſmoked with amber 


and tich,rook Rrengthening mudicnes, picked op 
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2 LOWS. 
eaſy, till ren? of November, 


25 1 vd LL. heres 
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el, and an the eat of oil of \ turpentine given 
GRE oh STEDMAN, Sur- 
11 r — 7 SD 


co beat no 6 mak ich veg 


ing 
| know of two — he = 
ladies. ovhile) the , was taken with a 
numbneſs of his 
ed by a OE 
he had ail the 
neſs and 


dove 
body, which — 
—— ener 

the jannd ice, 
— — 
. the tumor increaſed. \ After variety 
of medicines had been uſed for five years to no pur- 


poſe, a poultice oi fs ror; AYES, 2 
upon the epigaſtrium and 12 In five 
hours. after he vomited a deal of 1 
when the , was. taken away the. vomiting 
ceaſed, - This poultice was continued day for 
1 month, by which | means he was. cured. 
The other cure is of a boy fourteen years old, who 
i x58 of « hard indolenc tainoringholifcky 
ih, by 1 ounce inc eee mas 
* 
R et the flo 
very n It is to be 
e a de day free from the paroxyſm, and 
cauſeth ſtrong vomiting ſome hours after it is a 
Athereal oil of turpentine in a doſe had 
very bad conſequences. A woman drank two drams 
. 
darf, 


* 


| 
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—— urine, and its eſſion, with x 

N vomiting ; ſo that I de 
ſpaited of her; but ſhe was happily cured by a warm 
bath, and drinking plentifully of Dr. Fuller's emulſo 
= xD 233880) Yo M nen va, 1 


fit eee . e of 2Þe Ebnif 
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A hu ran 
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F\HIS tree grows on the Cormandel coaſt in the 
11Eäaſt. Indies, where it iscvalled Coneſſi and is 
nat unlike the Tad the: Hortus Malabaritu 
Tha Coneſſi eri; oh Coneſſi bark of the ſmall young 
diranches af thetree whichihas*leaft moſs or ſcurf on 
A is to be choſen;aqd all the ſcurf is to be ſcraped of. 
This barid made itito an elecuary with ſyrup of o- 
ranges, and taken to the quantity of half a dram or 
more four times a day for three or four days, in- 
creaſes the firſt day the number and quantity of the 
ſtcols, but without increafing>thegripes z the ſecond 
day the colour. bf| the ſtools is mended ; and on the 
third or fourth day, their conſiſtence generally comes 
near ton natural iſtate whencit:ſucteeds at all. 
In fecent diar 2 os CI in diet 
without a fever, itdeldonvfdiltetoccore,' if a vomit of 
-Jpecacoanha is given immediately before it's uſe. 
The ſame management ſucceeds-in/ perſons of a lax 
habit of body, emho are troubled with a diarrhoea 
in moiſt rainy weather, 'a-remavkable/itehing' in the 
b— being felt dn cthe third or fourth” day. To ſuch 
the eleftuary:aught to be given morning and evening 
for ſome time after 8 cured. Their drink 
mould be -water:wherein rice hath been boiled, and 


ometimes..mulfions of the cold ſeeds with fal pru- 


4 


-nelle are a 40 Da I £13 5344; 3 DL 
' If uthere::55 a fever with the looſeneſs, it muſt be 


removed by bleeding and cool emulſions or decoctum 
album with ſal before the bark is given. 


Sometimes when the cauſe of a diarrhœa, Rop'd by 
this medicine, lies bevond the inteſtinal canal, the * 
USA | : tients 
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in a few days complainstof a pain in the 


ab h ger, Hor over 

1 72775 — ore e hn often» a 
pity ns near Yo the 

5 a 150 0 pull 


clavicle, 
When theſe ſymptoms ap 
blood muſt be taken awd}, which WIl be ſizy, witht 
i tough yellowiſh cruſt on the top, when it has cda- 
gulated, The bleeding ſeldom remoyes| the pain en- 
rely ; but after the fever is brought ſufficiently down; 
by ib loſs of blood, 1 Have Cider miſled to compleat 
the cure by givi calomel,. for ſonie, days, in 


quantities, as an terative. » 3 im non 
I ought to obſerve, that the bark ſhduld be geh 


on dered, and the electuary new r day or 
Fond, day, otherwiſe the bark loſes: it's — 
grateful bitterneſs on the e, and pen effects 
on the inteſtines. 

A further inſtance of the medicing) ellney of this 
bark is given by Mr, Monro, who, declares that he: 
cured an obſtinate dyſentery of three years ſtanding, 
which had yielded nothing to a great variety of other 
n by giving this * in * — 2 

_ pra E 


4 alterative mercurial medicine by Anse 
PLUMMER, M. D. Fellow of the College 'of Phy- 
ficzans,' and Profeſſe "Vo Medicme inthe Uni ver 
fey of Edinburgh. ol. I. art. 6 


tg 1 


Tims Chymiſts having obſtirved; tht ſors 
ſimple preparations of antimony and mercury 
bad ſurprizing effects in the cure-of obſtinate diſtem- 
pers, employed their art to change theſe Herculean 
medicines into various ſhapes ; but many of their 
parations being found too rough, they *endeavoured 
o correct them; [their utmoſt ail 0 employed 
in uniting antimony and mercury together, ſeparating 
their nox ious or | uſeleſs parts, and combiriib& their 
hve principles. To theſe: labours are owing” the 
butter and cinnabar of — mercurius vitæ; 
2 Bezoar- 
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it's effocks. The 1 Apes auratum ant 
ii and calomelas, are well known; only I mut 
— notioe that the following method of preparing 
the ſulphur antimonii, n to Angelus Sal, 

to be preſerable to the — ones. Re- 


uce antimony into a : ſeparate the finer 
— ps a ſeatce — pur * groſfer Aud a flat - bot. 


— regia Hi it riſes a finger 
73 When there 2 


matter on the — and the antimony 


the whole gently in a perro Pour off the tinc- 
tures und add more oil of tartar, proceeding as be- 
fore. To theſe tinctures add diftille 7 till the 
8 ceaſes. SE the veſſel on ** 
fund, 5 powder te, which is to 
ſeparated by a filtre, and vim paper. This 
cipitate Tachenius i is che fame which Hel 
mont hints at, where he fays, the true ſulphur of an- 
reſembles common ſulphur, only it's colour is 

more of a greeniſh caft, From this ſulphur he ſub- 
limes a cinnabar, an infuſion of which has ſurprizing 
effects. And this ſeems to be the fame with his mer- 
curius diaphoreticus. Tachenius affirms that he found 
this an admirable. remedy in the tympany. A ini 
ment of this he lays, infallibly cures tertian agues 3 
Sala like wiſe accoutits'it a powerful uperient, diſcutient 
and ſudorific. - - 

The preference which I have given to the falphur 
of antimony prepared as above to the common ſulphur 
2 is not only founded _ the 3 
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of others. but built upon a juſb Ohſerustion. In the 
common ** much —_ — — is con 
der confſiſl — many of the —— 
alts in antimony... But I muſt on that 115 — 
experience of Helmont's ſulphur, for hat 
[ have! hitherto. uſed. was prepared in the common 
way. At firft I uſed — ſulphur of anti- 
ys and two of calomel; but afterwards I took 
parts, and varied the doſe occaſionally. I have 
le ferred calomel to mercurius dulcis, as leſs 
Co fn: the bowel, or raiſe. a —— But 


WH 


Fe 


IF 
1 0 
12 


porrigo capitis, 
—— cally on the temples, took —— 
mixed with calomel, and afterwards. went 
a; courſe of antiſcorbutie medicines, with 
applications By 2 uſe many for 
the ſcurf n to ſeparate , but, upon 
m off, the diſeaſe increaſed. - The ſcabby 
oe months ſpread: themſelves all over the 
wn the forehead, to the eyebrows and noſe, 
al * ſides. of the face to the ears. Upon the 
theſe cruſts adhered in large ſpots firmly to the 
ſein, and when rubbed threw off branny ſcales, but 
never 00zed out any matter. Upon the face the ſcurf 


714415 
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was thin and white, and in the interſtices of the 


ſcales: the ſkin appeared redder than uſual; The reſt 
of the ſkin was: clear from ſcales, and there was no 
complaint but of the itching of the patts affected. 
In thia caſe I ditected a ſmall quantity of mercurius 
dulcis, which in a few. days raiſed a ſalivation; ſmall 
doſes of the ſame repeated eyery ſecond or third day 


To it VP at near three pints a day for four weeks. 
Upon 
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' detlenfion» of the flux, her head was fo. 
nted with a decoction of the more fixed antiſcor- 
in _ ſome ſoap; was diſſolved, and 
unguentum antipſoricum cum mercurio (a) was 
on it. By the uſe of theſe and the fleſh-bruſh 
quickly fell off, the ſkin, after it had been 
clean and ſound, and the hair be- 
grow as thick as before. Thus the diſeaſe dil. 
in the winter; but in the ſpring the ſcurf 
to ſpread upon the-temples over the head and 
the face. This quick return of her diſtemper 
after a ſalivation, determined me to make trial of the 
_ fulphur auratum antimonii. 1 mixed therefore three 
parts of ſulphur auratum antimonũ, and two parts of 
calomel, with extract of gentian, adding ſome drops 
of oil of cloves, and divided the maſs ſo that 
fix pills ſnould contain fifteen grains of the pow- 
der. Three of theſe were to be taken in the morn- 
ing, and three at night, with a draught of a weak de- 
coction of guaiacum, which was likewiſe to be her 
The fomentation and ointment were 
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yet this medici 
only about ten days after ſhe began the uſe of the 


ills, going abroad in a froſty day ſhe got a 
he felling in her Fg thin 5 , 
However, by keeping herſelf warm in bed, the ſwell- 
ing and ſpitting were gone by next morning, having 
ſweated more than uſual that night. For during the 
uſe of this medicine ſhe found a gentle moiſture on her 
fkin towards the morning. In the mean time, the 
cruſts fell off her face, and in four weeks were entire- 
ly gone, and the lady has continued' two years with- 
out any appearance of the diſeaſe. | f, of 


(a) See the Pharm, Edinburgeaſ. F 1 
A per- 
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A perſon aged twenty - four had a ſudden eruption 
of large red ſpots or pimples on his face, on taking 
cold. Evacuations with a long uſe of tincture of an- 
timony were of little ſervice. The antiſcorbutie juices, 
gum pills with ſoap, medicated whey and goat whey; 
though long continued, ſucceeded no better; nor did a 
fix weeks ſalivation avail. The patient at length took 
fifteen grains a day at twice of the powder mentioned 
in the preceding caſe, and drunk plentifully of whey, 
In two months (in which there were ſome interrup- 
tions) the face turned ſmooth, and the complexion 
clear, with the aſſiſtance only of a drying and deter- 
gent lotion towards the end. | 

This medicine has appeared of ſervice in prevent- 
ing the venereal infection from ſpreading, and in car- 
rying off the dregs of the diſtemper. A gentle- 
man who had a gonorrhœa too quickly dried up, 
was attacked with worſe ſymptoms of the diſeaſe, 
without any ſuſpicion of a new infection. He 
had a large bubo on each groin and a chancre on the 
prepuce, which was inflamed and ſwelled. After ge- 
neral evacuations and topics, a ſalivation was raiſed by 
mercurius dulcis, which carried off the chancre. Sup- 
puratives were applied to the buboes, and at laſt 
eſcharotics. But before the buboes were entirely ex- 
tirpated, the parts were ſuffered to cicatrize ſooner 
than intended, for the conveniency of the patient's af- 
fairs. However, to prevent as much as poſſible any 
bad effects, I preſcribed as follows. Wy 

R. ſulph. aurat. antimon. calomel. non pp. a. drach, 
i. Calomelas in craſſum pulverem redactum lævigetur 
ſuper marmor, per vices addendo ſulph. antim. porti- 
onem, & diuturno tritu fiat pulvis ſubtilior. Dein 

R. pulveris prætedentis unciæ ſemis. gummi guaiaci 
drachmas tres, refinz guaiaci drachmam unam, bal- 
ſami Copaiva q. s. ut fiat maſſa pilularum ex cujus ſin- 
gulis drachmis formentur pilulæ xii. 

Three of theſe pills were taken every morn- 
ing, and as many at night; and inftead of the 
decoction of the * patient uſually = 
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whey. In ſome weeks the remains of the buboe, 
were quite gone, h 6: 

A perſon who had a virulent gonorrhœa and x 
ſmall bubo on one fide, after the uſe of a penetrating 
fomentation, took three or four doſes of 1 mercuriug 
dulcis, which were purged off with the pilule cochiz, 
By the uſe of theſe and of coolers, balſamics and de- 
tergents, the matter decreaſed, and grew of a better 

colour and confiſtence, but did not — nor was 
the bubo much diminiſhed. Therefore I ordered the 
pills uſed in the laſt caſe, which in twenty days com. 

leated the cure. This patient kept cloſe at home, 
fived on a ſpare cooling diet, and during the uſe of 
the pills and decoction ſweated plentifully. 

A gleet which had laſted five months after the 
cure of a gonorrhœa, was carried off in a fortnight by 
theſe pills in the ſame doſe as before, and the uſe of 
Briſtol water. This patient did not ſweat univerſally, 
but there was a more than ordinary moiſture about 
the inguina and pubes, which ſmelt ſomewhat ranker 
than before. 

From theſe trials this medicine appears not only 
free from the rougher effects of many mercurial and 
antimonial preparations, but likewiſe effectual in re- 
moving obſtructions formed in the remoteſt canals of 
the body, and in carrying off the recrements of ſome 
obſtinate diſtempers by inſenſible perſpiration or ſweat, 
provided it be properly managed and aſſiſted (a) 


(a) Remedio antedicto Plummeriano non unum ſed plura inſti- 
tui experimenta, præcipue in malo iſchiadico contumaci, lue ve- 
nerea, & in ulceribus antiquis pedem inferiorem ultra quinqua- 
ginta numero obfidentibus, & ichorem continuo ſtillantibus mag- 
no dolore & pedis intumeſcentia, quæ omnia hoc remedio mercu- 
riali Plummeriano ſecundum methodum antedictam in Dei glori- 
am correxi, & in priſtinum ſanitatis ſtatum ægrotantem reititui. 
Acta Acad. Natur. curioſ. vol. 5. obſer. 136. 


ANIMAL 


(211) 
ANIMAL OECONOMY. 


Some thoughts concerning the production of ani- 
mal heat, and the divarications of the vaſcu- 
lar ſyſtem, being an abſtract from a Latin 
treatiſe of the heat of animals. In a letter 
fo Dr. JohN STEvenson, Phyſician in 
Edinburgh; from Dr. GzxoxGe MARTIN, 
Phyfician in St. Andrew's, Vol. 3. art. 11. 


HE heat whereof every animal while alive has 

a conſiderable ſhare, is generally believed 
to be owing to the motion of the blood in the 
vaſcular ſyſtem. This motion, however rapid in the 
larger veſſels, in the ſmaller ones appears too flow and 
languid to produce any confiderable degree of heat. 
Some have therefore had recourſe to chemical princi- 
ples, and ſuppoſe that there is an animal proceſs going 
on in the blood, reſembling the efferveſcencies whic 
occaſion heat in chemical experiments, and that ani- 
mal heat is owing to the inteſtine motion of the partt- 
cles of the flowing blood. But on viewing the circu- 
lating blood in the ſmall pellucid veſſels of animals, 
no ſuch motion appears, nor any one except the pro- 


greſſive courſe of the blood preſſing and rubbing on the 


fides of the veſſels. And this I think is the cauſe of 
animal heat, and am confirmed herein from obſerv- 
ing that in the various circumſtances of the human 
body, the heat generally in ſome ſort correſponds to 
the degree of motion of the blood. And I hope 
likewiſe I ſhall make it appear that the ſyſtem is ſo 
contrived, and the various motions of the blood ſo 
adjuſted, that, bating external influences or diſturb- 
ances, the heat of the circulating fluid generated by 


- Utrition is every where nearly uniform, notwithſtand- 


N ing 


A N g YEW! * Y TOS Es * ** * . \ 
J - : * tae 4 * 5 * 7 * \ \ y * 
1 * * N 1 4 : | L : q * 
* . N * = 4 of , 
1 * * * 4 * 5% | R 
's + WE 1 7 * 
9 6 4 
* : » * F. 
* - 4 wii 2 
- 


. 


212 MEDICAL ESSAYS 


ing the different celerities in different parts of the ani. 


mal machine. 

In order to the clearing and ſettling of this point, 
I ſhall premiſe a general ſuppoſition, That the inten- 
fity of heat generated by attrition is, ceteris paribus, 
af ee to the relative celetity wherewith the 

ies rub againſt one another. 

And therefore if a liquor be propelled through a 
canal, the quantity of attrition of the liquor upon the 
ſides of the canal generating heat is in a compound - 

tio of the celerity of the liquor, and of the eircumfe- 
rence of a ſection of the canal. 

When a liquor moves through a canal, it's parti. 
cles frequently, though ſlowly, ſhift places. Whence 
the quantity of attrition around the circumference of a 
ſection, 1s equally diffuſed through the whole ſection, 
ſo as to render the heat in every point perfectly uni- 
form: and therefore the intenſity of heat in ſuch a 
ſection is as the quantity of attrition applied to the a- 
rea of the ſection; that is, as the velocity of the li- 

uor and the diameter of the canal directly, and the 

quare of that diameter reciprocally; which comes out 
as the velocity of the liquor applied to the diameter of 
the canal. 

And from this it follows, that if liquors be propel- 
led with celerities proportional to the diameters of 
their containing canals, the heat of theſe liquors ge- 
nerated by attrition will be equal. 

If a canal carrying the liquor be ramified into 
branches, the heat of the liquor generated by the la- 
- teral attrition may be conftantly equal; or may be in- 
creaſed or diminiſhed in it's progreſs, through this ra- 
mified ſyſtem of veſſels, according to the method of 
it's divarication, or the proportion which the wide- 
neſs of the branches bears to the wideneſs of the 
trunks from whence they ariſe. 

For the heat of the propelled liquor generated by 
attrition is every where as 1t's celerity applied to the 
diameter of the canal, fo that if the branches have al- 
ways ſuch a ſituation and largeneſs with reſpect to = 

tru 
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trunk, that the velocities of the liquor movin h 
them ſhall always — 9 to their 2 
the heat will be conſtantly equal. But if the branches 
be ſo adapted to the trunks, that the velocity of the 
liquor flowing in them ſhall be greater, equal, or even 
but nearly equal to that in the trunks, then the heat 
of the liquor would be conſtantly increaſing in it's 
through this ſuppoſed ramified ſyſtem, and 
that, cxteris paribus, in a reci proportion of the 
diameters of the canals. , on the other hand, if 
the capacities of all the branches put together ſhould 
be vaſtly greater than that of the trunk, ſo as to di- 
miniſh the velocities of the liquor in a greater propor- 
tion of the diameters of the canals, then indeed the 
heat would be conſtantly on the decay. 

The firſt of theſe caſes actually obtains in the ani- 
mal machine; all the parts of it in a ſound ſtate are 
nearly of the ſame degree of heat, when left to them- 
ſelves, and defended from the air or cold, which I 
have confirmed by a thouſand experiments, and there- 
fore it behoves us to enquire narrowly into the nature 
of ſuch a divarication, which may render the velocity 
of the blood always in proportion to the diameters of 
the containing canals, and conſequently give it a heat 
conſtantly equal. 

Suppoſe any artery A to be divided into what 
number of branches 5, f, b, you pleaſe, equal, or 


A 


— —— „ — 


W 
however unequal, whoſe diameters we call 4. 3, d, 
the diameter of the trunk A being D: ſo that their 
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reſpective orifices ſhall be proportional to D*, di, , 
d'; while the celerities C, c, x, &, wherewith the 
blood is ſuppoſed to flow through theſe veſſels, an 
required to be proportional to the foreſaid diameter 
D, d, &, d, reſpectively. 
Now in the divarications of any artery, the blood 
would flow into the ſeveral branches with nearly the 
fame celerity, if they all roſe with the ſame obliquity to 
the trunk. Therefore it ſeems neceſſary for the due 
balancing the velocity, to contrive the divarication in 
ſuch a manner, that the larger branches ſhall always 
lye in a directer courſe, and the ſmaller ones in a more 
inclined one to the current in the trunk, that the quan- 
tities of the blood flowing into them may bein a great- 
er ratio than they would otherwiſe receive; ſo too that 
it may flow through them with the requiſite velocitics 
proportional to their diameters. 

We come next to enquire what proportion the am- 
plitude or orifice of the trunk muſt have to the con- 
junct amplitudes of the branches, ſo likewiſe as to 
preſerve the abovementioned balance of celerity. In 
'the firſt place we are to obſerve, that univerſally the 
quantities of liquor paſſing equably in a given time 
through any canals, are in a compound ratio of the 
amplitudes of the canals, and of the velocities of the 
liquor conjunctly. Hence then the quantities of blood 

paſſing in a given time through the branches 5, G, b. 
are as d x c, d. x x, d* x & reſpectively; to all which 
quantitics the quantity furniſhed them by the trunk A, 
or paſling through the trunk in the ſame time, mult 
be equal, and as D* x C. That is then D* x C = 
d Xx c + A + d* x k, And therefore, in the 

- prefent caſe, (the celerities C, c, «, &, being ſuppo- 
ſed proportional to the diameters D, d, 8, d) D* x D 
ſhall be equal to d* x d-þ 8* x 4 + d* xd; or D' = 
d Ad. That is, the cube of the diameter of 
the trunk, is equal to the cubes of the diameters 
of all it's branches added together; and fo D is = 


VETO FT. That is, the diameter of the crunk 
eq 
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equal to the cube root of the conjunct cubes of the 
diameters of all the branches. | 
From whence, if the proportion of the branches to 
one another be known, the ratio of them conjunctly 
to the trunk may be determined. 
If a trunk divide itſelf into two equal branch- 
es, whoſe orifices are to 'one another as 1 to 1, 


and their diameters in like manner to Vi and 


Vi, or 1 and 13 then by the general propoſi - 
tion, the diameter of the trunk is — to 


. +1 =V/2 = 1,2599; and conſequently it's 
orifice muſt be 1,2599* = 1,5874. So that the am- 
plitude of the trunk is to the conjun& amplitudes of 
the branches as 1, 5874 to 1 ＋ 1 = 2, or as 100 to 
125,99. 

Soppoſe a trunk divided into two, however une- 
qual branches, which, for example, ſhould be to one 
another as 2 to 1; ſo that the diameter of the greater 


branch ſhall be proportional to Vz = 1,4141; that 
of the leſſer as Vi = 1. Then the diameter of the 


3 

trunk is proportional to 4141 + 1* = 1,456443 
and it's real largeneſs compared to the branches 2 and 
1 ſhall be 1,3644 = 2,4473. So that this ampli- 
tude of the trunk being to the joint amplitudes of the 
branches as 2,4473 to 2 + 1 = 3, ſhall be to them 
likewiſe in the ratio of 100 to 122,586. 

But ſhould the divarication be more complex, fo 
that there be three and theſe very unequal branches, 
in the ratio perhaps of 3, 2, 1; whoſe diameters 


therefore muſt be proportional to V3 = 1,73205, 


V2 = 1,4141, and Vi = 1: Then the diame- 
ter of the trunk comes out proportional to 


V1,73205 + 1,4141* + 1 =\9,02395 was 2,0819, 
the ſquare whereof is 4,3344. Whence we find the 
trunk to be to the ſum of the branches put together as 
43344 t03+2+1 = 6, that is as 100 to 138, 42. 
14 I ob- 
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l obſerved: before, that the heat in different part 
of the body in a natural ſtate was every where nearly 

equal. And now having determined the laws of the 
divarication of a ramiſied ſyſtem of canals, wherein the 
heat generated by attrition ſhould be conſtantly uni. 
form; let us in the next place enquire if theſe lays 
obtain in fact; and if anatomy and a true menſuration 
of the veſſels of the human body do in reality cot. 
reſpond to our theory. « 

It is obvious at firſt fight, that the poſition of the 
veſſels favours our ſcheme. The next thing we ar 
to conſider is the proportion of the branches to their 
trunks, It is very difficult to ſurvey the veſſels of 
animals with a mathematical exactneſs. In meaſuring 
an artery, a line broad, who will undertake never to 
err ;3, of an inch? and yet an error fo ſeeming} 
little will lead us into a miſtake near ; of the ampli 
tude of the veſſel: fo that the ſmalleſt unavoidable er- 
rors in meaſuring ſhall occaſion ſome ſeeming devia- 

tions from the rules which really nature may have fol- 
lowed. And therefore I hope even the moſt ſcru- 
prom will be fatisfied, if upon examination it ſhall 
found that experience and our theory are for the 
moſt part very little wide of one another. Phyſical 
experiments and practical mechanics allow. only of an 
approximation to geometrical demonſtrations. It has 
been obſerved in general that the conjunct amplitude 
of the branches is always larger than of the trunks 
from which they ariſe z and conſequently that the blood 
on this account chiefly, ſuffers a vaſt retardation in it's 
eſs from the heart to the extreme parts: But we 

do not ſtop in this general obſervation. From in- 
numerable meaſures and experiments, we moreover 
pretend to find a determined proportion, and a very 
elegant harmony in the'dilatation of the arterial ſyſtem, 
and in the retardation of the blood moving through 
it; to wit, that the diameter of every artery is equal 
to the cube-root of the conjunct cubes of the diame- 
ters of all its branches : And the velocity of the blood 
in the arteries always in proportion to their ſeveral 


diame- 
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diameters; for the preſervation We: Ae 
of heat through all the ſyſtem. 


In the following collection of 
have at one view the proportions o 8 
the branches, both according to the theory and the mea- 
ſures which were taken of them, with the differences 
in theſe two circumſtances. Which differences are 
leſs than we could well have „ and which 
would have been. but an half of what is here ſet 
down, if we had made our calculations of the diame- 
ters, and not of the amplitudes of the veſſels. And 
rh are the diameters which are primarily mea- 


| Con ſund Cape- 
; r Ex 
The Diraricated Arteries, | | of tbe 4815 5 
- SA 
From Eusrachto. ry. | firing] 
Tab. | 
The right ſubclav. art. * | | 
— 6 16111 12] 126 | 129 FE + 
ry and carotid | 
CO 7. 11 1 8 5 124 | 122 fox — 
7 2 27 K a 
deſcending aorta 
12 11 11 126128 
225 into the two ili- G 7 1 1 126 | 134 5 ＋ 
. . fame in another { 12 3| 1 1] 126 | 130 Fr + 
ſubject. I 1 1 126 | 123 Er — 
The fame in another. J 126140 ff — 
12 71 1 1 126] 1,66 | £ 
The ſame in another. } a 3 , 126 132 fer 
, 12 51 i] 126 | 138 f 
The ſame in another. 3 1] 1 I — 136 by 
by. 8 12 i 1 f. p.] 12 136 fry 
, 12-12] 1 1] 126 | 114 fr — 
The ſame in another. 3 21 1 126164 
22 in — S 202 I " — by 
ame in another. 4 2M 11 12 3 
Leu in another. 2 3|1 I _ 133 1 
ſame in another. 2 I 11 12 1216 = 
The ſame in a woman. s F$ 11 126 | 124 _ + 
tſelf, in 


1 The capacity of the trunks is all along ſer down ina column by i 
. eoriginal, at 100. F 
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From Rursch. 
Aan * Tab. Fig. 
Tbe right ſubclavian 


.- branched into the axil- 
lary and carotid. Ep. T 3 * 
el. 

The ſuperior branch 

the ſplenic artery en- 
tering the ſpleen, Ep. 
Probl. 4. 

Its inferior branch, ibid. 

The uppermoſt art. from 
this inferior branch, 
ibid. 

The lower one, ibid. 

A meſenteric art. Muſ. 
Anat. p. 76. 

Its right branch, ibid. 

Its left branch, ibid. 


C3 


wu» 


From KEIL. 


The . meſenter. 
ſpending 44 — 21 21 rac 
es, Tent. 

The 5th beans of the meſen- 
teric. ib. p. 90. I. 15 0 

The larger branch of this 5th 

meſenteric. ib. J. 25 f 

The 3d = 1 ths larger 

branch, 

The iſt 2 55 the 8th me- 
ſenteric, ib. J. 12. 

The 2d branch of the 8th me- 
ſent. ib. 1. 16, 

The 10th meſent. art. ib. I. 3 

The iſt branch of the 1oth me- 

- ſent. ibid. I. 24. 

The 2d twig of this iſt branch, 

5. 1. 

The —— — meſenteric, ibid. J. 7. 

The 15th meſenteric, ibid. I. 12. 

The ad branch of this 15th me- 
ſent. ibid. J. 16. 

One of the twigs of this ſecond 
branch, ibid. 1, 21. 


| 


| 


| 


Proportions 


of the 
Branches. 


5 4 
1 1 . p 
10 9. p 
5 
2136, &c 
5 8 
5 9 
4 3. p 
1 
4 5 
6 5 
5 0 
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Conjund Capa- | 
eit ies of all the | 
Branches. 
th | 
ew] Mo. [Differ 
TY» ſuring. * 
B 
123 [136 5 + 
| "x 
136 | 126. lr '— 
125121 r — 
126 | 130 Fr + 
126 | 140 | 3 + 
126 | 128 r + 
126 | 136 15 + 
113 108 ET * 
258 | 247 für — 
124 | 102 | + — 
142150 1 
112501535 + 
126 | 118 18 __ 
126 133 1 + 
126 | 117 hr — 
126 I23 I' _ 
126 | 105 | 4} — 
146 | 144 Vr — 
126 | 127 [ris + 
144 156 Tz + 
125 137 [b Þ 
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The ſame in a young man, 
The fame in a boy. 


The ſame in another boy, 


The Divaricated Arteries. | 


The femoral art. dividing into 
two branches, Tent. 2. p. 
45: . 

Its ſecond branch, ibid. 1. 3. 

The zd branch in 1. 3. ibid. 1. 

The iſt branch in 1. 4. ibid. J. 

The 2d branch in J. 5. ibid. 1. 

The firſt branch in 1. 6. ibid. 1. 

The firſt branch in J. 7. ib. 1. 8. 

The firſt branch in 1. 1. ib. 1. . 

A branch of the femoral art. in 
its progreſs, ibid. 1. 10, c 

The 3d branch in |. 10. ib. I. 11. 

The firſt branch in I. 13. ib. I. 14 

The firſt branch in I. 14. ib. I. 15. 

The 2d branch in l. 9. ib. I. 16. 

The 2d branch in l. 16, ib. 1.17. 

The 3d branch in I. 17. ib. I. 18. 

The 2d branch in l. 5. ib. I. 19. 


From my own Diſſections. 
The right wil. and re, 


5 


4 
6 
7 


into the axill. and carot. in 
a man. ; 

The ſame in a woman. 

The ſame-in a young girl. 

The right carotid, divided into 
the internal and external in 
a man, 

The ſame in a girl. 

The aorta ending in the iliacs | 
in a boy. 

The iliac artery branched into 
the internal and external in 
a man. 


The ſame in another boy. ö 


The ſame in a woman. 
The ſame in a young girl. 


The ſame in another young girl. 
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WED] 
The Diraricared Arteries, | — hm 
From N1 CHOLS. | Branches, | nee, þ 5 1 
An artery A (one of che meſent.) ) 5 by TY 
AC: $3; .. £4025} 213 fr = 
Comp. Anat. Tab. 2. | | 
The branch C divided io b. 1 4 123 126 e, — 
The branch E divided into the) | 
branch 36, and another 7 5 31 124 | 116 r — 
2 — to * 8 2 | | | 
branch Z. ramified into 
twigs 16 and 9. 65 3 P. 124 | 119 f 
"Miſcellaneous Obſervations. L 
A branch Aof the ext. carot. | | | 
into the ant. and poſt. branches {| | | 
C. B. err de (]5 3 . p.] 124 | 100 | 4 — 
PFOuie. Tab. 2. fig. 1 4 | | 
The ſame, ibid. fig. 2. 4 3 f. P. 125 130 f — 
The ant. — afier throwing | 
off D, ſubdivide 0 | a 
a id. Ie. WOCſz 14. Pe uf 133 is T 
The aorta ending n the — | | 
meſent. lumb. and iliacs, 1140 
Verh. Anat. Tab.16. fig.1. . 409. p.\ 75% q 154 # T 
The aorta ending in the iliacs, | 
the inf. meſent. 4 lumb. and þj23 26 1 _ 
3 facrz. Cowp. An. T. z. | 11 c. 4 
The right iliac into the ext. b 
and int. ibid. I 1 126] 106] 4 — 
The left iliac divided in the 
_ ſame way, ibid, 11 1 126 1065 | 3 — 
The Celiac into 2 branches. | 
Cheſeld. An. T. 17. 2. 3 2 . p. 125132 fu + 
The larger branch of the Cœ- | 
liac into leſſer branches, ib. 19 9 55142] 144 _— 
The ſap. meſent. into three br. | 
ib. 3. s 6 1.129] 139 [ris = 
The inf. meſent. divided into [ 
three branches, ib. 4. fir 20 11 121 | 133 v5 
. The deſc. aorta ending in the | | | 
iliaes, ib. T. 15. 1 126 | 121 7 — 
The Celiac Art. b. into the j 
right and left, Stukely of o 9 10 126] 1053 — 
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In this collection there are indeed but few obſer- 
vations which perfectly jump with the exact propor- 
tions of the theory; but many coming near them; 
and the numbers of thoſe coming ſhort of it, and 
thoſe which exceed it are nearly equal. And the 
common or middle exceſs or defect is only about *; 
part. Nay in about ninety obſervations, from the 
exceſſes and defects balancing one another, the fizes 
of the branches determined by our rules, and thoſe 
found out by the moſt carefully made experiments, 
come out almoſt exactly the ſame. The odds bei 
about 445 Or +4 parts; a quantity in ſuch a 
to be eſteemed as nothing. h 

Thus it appears both by the theory and practice, 
that the arteries of the human body are diſtributed 
and divaricated in ſuch a manner, both in their poſi- 
tion and wideneſs, that the celerity of the blood 
flowing through them may be preſerved in a given 
proportion to their diameters; and the ſame, or nearly 
the ſame degree of heat generated by attrition, con- 
tinued along the whole arterial ſyſtem. | 

To obviate ſome difficulties which might be ſtarted 
againſt us, we muſt obſerve, that for the eaſier re- 
ception of the blood, the artery is always a little wi- 
der in it's riſe from the trunk, from whence it con- 
verges in a conical form: And that arteries conſidered 
as trunks, juſt before they ſplit into branches, muſt 
be widened a little for the more convenient divarica- 
tion; ſo that if an artery, from the beginning of it's 
riſe to it's ramification into branches, happen to be 
very ſhort, it will commonly be found wider, and 
have a greater proportion to its branches than our 
theory would require. In which caſes, though the 
blood has a ſlow courſe through the trunks, yet in ſuch 
ſhort intervals it loſes no heat. And on the other 
hand, for the like reaſons we need not be afraid of 
the heat being too much increaſed, though it ſhould 
move ſomething faſter in the end than in the begin- 
ning of the long converging arterial trunks, - 
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An eſſay on the cauſe of animal heat, and of ſom: 
| of the effects of beat and cold on our bodies; by 
Joun STEPHENSON, M. D. fellow of the col. 


Lege of phyficians at Edinburgb. Vol. 5. art. 77. 


HE knowledge of the animal ceconomy is well 
worth the purſuit of phyſicians. | Several parts 
remain till in great obſcurity. A ſolution of the fol- 

lowing problem may not only ſet ſome parts of the 
theory in a clearer light, but, what is of infinitely 
more conſequence, poſſibly improve the practice of 

medicine. a 
To what organs or operations is the heat of the 
human body owing ? | 

I ſhall not examine the opinions of former ages 
which have been long exploded, but only ſuch as at 
preſent prevail. 

The firſt is, that the heat of animal bodies is owing 
to the attrition betwixt the arteries and the blood. 

k The ſecond, that the lungs are the fountain of this 

eat. 

The third, that the attrition of the parts of the 
ſolids on one another produce it : To which I add a 

Fourth, which is more neglected, namely that 
whole proceſs, by which our aliment and Juices are 
conſtantly undergoing ſome alteration. 

1, The arguments in favour of the firſt opinion 
are: That if an artery is tied or cut, the part to 
which it goes turns cold. On the ceaſing of the pul- 
fation of the arteries, cold and death follow. An 
increaſe of heat attends a briſk circulation, and a lan- 
r circulation is accompanied with a ſmall heat. 

ne who burns in a fever, or is hot with exerciſe, 
has a full and frequent pulſe; in cold faintings, chlo- 
roſis, &c. the pulſe is ſmall and flow ; and laſtly, that 

the thermometer ſhews the arterial blood to be 4 
little hotter than that of the veins. | 


2 2. This 
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2. This is accounted for from the conical figure of 
the arteries; from their flexures and branchings into 
exquiſitely ſmall capillaries, whence the reſiſtance and 
conſequent attrition muſt be great; from the num- 


ber, ſtrength and elaſticity of their coats ; from the 
propelling power of the heart, and their ſtrong re- 


ſiſtance. From all theſe the particles of the blood 
perpetually getting new motions, directions and rota- 


tions, are attenuated, condenſed; have their angles 
grinded off, and are made homogeneous: Hence the 
fluidity, red colour, and heat of the maſs which is here 
perfected. > 

But this theory is doubtful. 1. For (a) what is ſaid 
of arteries may be ſaid of any other parts, whoſe func- 
tions are neceſſary to life. (b) The heat and pulſa- 
tion of the arteries do not keep together in any re- 

lar proportion: In ſome morbid caſes, there is a 

reat ſenſible heat, and a ſmall pulſe; and in others 
a full pulſe and great coldneſs 7. Beſides (c) all the 
length this demonſtration goes, is to ſhew that the 
motion of the arteries and heat are generally in pro- 
portion, which however does not ſhew which is the 
cauſe, and which the effect, nor indeed that either is 
the cauſe or effect of the other, ſince both may be the 
effects of ſome other cauſe (d). As to the proof by the 
thermometer I doubt of it, and (e) what adds to my 
doubts is that the venal blood does not coagulate ſo 
ſoon as the arterial. In ſhort, this theory is not eſta- 
bliſhed by any ſatisfactory and convincing proof. 

In the ſecond place, let us examine the ways by which 
this hypotheſis is accounted for. And firſt (a) as to 
the conical ſhape of the arteries, I can by no means 
allow them to be cones, ſo as to infer the action of 
a converging canal on its contents. Look at portions 


+ Quam quidem refrigerationem haud ſemel iſti fere, qua ri- 
gent cadavera, paretn compe#i, pulſu nihilominus recte ſe habente. 
dydenh. Oper. Univerſ. p. 391. 1 of 
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of arteries injected; examine of the vel. 
fels from Italy preſented to the Royal Society by Mr. 
Evelyne; look at the tables of Euftachius, Veſalius, 
Caſſerius, &c. and you will find the portions of the 
artery betwixt the ramifications to be for the moſt part 
cylindrical, and to diverge as frequently as converge. 
No doubt as the branches draw off the blood, the 
+ trunk diminiſhing may in a groſs ſenſe be called co- 
nical, and that A is a much larger ſection than X. 


X 


A 


But as the blood moves flower at X than at A, it i 
contrary to the laws of hydraulics, to apply the effects 
of hollow cones on liquors flowing in them from the 
baſe to the top, to > ain ofthe aibiries on the 
blood, fince in the firſt the liquor muſt neceflarily 
flow quicker'at the top of the cone; and in the arteries 
we find the blood moves flower the further it is re- 
moved from the aorta, which is confidered as the 
baſe of — — _ arterial ſyſtem —— 
priety be ſaid to reſemble cylinders, ently di- 
ed and ſubdivided, ſtill ke in numbers of 
ſmaller cylinders, the aggregate of which is always of 
| greater 
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ater capacity than the trunk or larger cylinder be- 
the — tion. But if they Al have the ar- 
tery a cone, let it be inverted, and the blood flow 
from the top to the baſe as it really does: But then 
down falls all that 'reaſoning which was founded 
on the doctrine of the cone. | 
Bellini has ſome expreſſions (a), which with his ninth 
figure here inſerted, have made the writers after him 


PFeegangags =, 


. C © 


take theſe things for demonſtrated, which are neither 
true, nor, in 'my opinion, meant by him to be thought 
true. But the abſurdity of a liquor flowing in a 


(a) Si canales ſint anguſliflimi ad orificium minus, quemadmo- 
dum ſunt canales minimi cujuſcunque animalis, c. ita liqui- 
dum fluens per ejuſmodi conicos ca nales exiliflimos, nitendo in ori- 
beia anguſtiſſima, fibi ipſi eſt fluendi vis & impedimentum; De 
motu bilis; Prop. 26,——Quoniam. vero univerſa arteriarum ſe- 
nes conica eſt, & fluxus-ſanguinis per ipſas elt ab ampliori orificio 
rerſus anguſtius. ibid. Prop. 28. _ n Ie 
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full conical canal from the baſe to the top, and yet 
more ſlower at the top, than at the baſe, and Bellini, 
own expreſſion . (quaſi conicus) makes me of opinion 
that he uſed the cone for facility of demonſtration, 
matters being much the ſame in a ſyſtem of infinitely 
divaricated canals, as to the obſtacles and refiftances 
the blood had to overcome in its way, from the hear 
to the veins, -which were the main things he had to 
ſet forth, | 
- Boerhaave, in treating of the fabric of the blood- 
veſſels, expreſsly calls the arteries cones and conoids, 
and applies the form and properties of hollow cones 
to them. Yet after all this pomp of mathematical ſci- 
ence, ſo capable of amufing the ſcholars, the plain 
truth muſt come out. In a tew words he deſtroys all 
the arguments built upon the cone (a), and fairly al- 
lows that the arteries gradually increaſe in number and 
capaciouſneſs, that the motion of the blood is ſwifteſt 
near the heart, and ſloweſt at the greateſt diſtance 
from it (b. | 
(8) As to the number, ſtrength and elaſticity of 
the coats of the arteries, which are faid to cauſe this 
heat, they ſeem unfit to produce it; the blood in them 
moves every moment flower, and there are ſeveral 
contrivances for making it ſlow, even almoſt ftag- 
vant, in order to ſome | Bully The greateſt con- 
quaſſation of a homogeneous liquor raiſes no heat ; and 
it - _ MR to expect it from the bare pro- 
ing force of the heart, through the arteries on 
een 0d. Ba So tbe 
The heat from, attrition is chiefly laid on the in. 
finite ramiſication of the ſmall arteries where almoſt 
. (a) Arteria quidem cernuntur effe canales ad ſenſum conoidei. 
$. 132. Ergo vitalis cruor fluit quidem per arterias, ſed flux! 
eunte a corde ad extrema ex latiori in anguſtiorem partem. $. 143- 
Croori pulſo in arteriam reſiſtit ſanguis arterioſa vaſa replens 
eonica arteria figura. F. 215, Quia ergo omnis omnino ſanguis 
tanto vi agitur, & ingenti adeo obſtaculo repellitur in canali pleno 
N . augentur numero & capacitate 
2 erit itaque c#teris paribus, velociſſimus circa cor, eardiffmus 
remote a corde, motus humorum circumeuntium. 5. 222. 
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and OBSERVATIONS. 427 
every. globule of blood rubs the ſides of the eapilla - 
2 here it is very unlikely that the blood 
ſhould acquire heat, ally when we confider the 
ſoftneſs and lubricity of its parts and of the canals and 
the exceeding ſlowneſs of its motion. If the motion, 
and conſequently the heat, decreaſes in the ſmaller 
veſſels, when every globule ſuffers an attrition, the 
matter is not mended in.the larger arteries, where, 
though the blood by its greater velocity, ſtrikes more 
forcibly againſt the fides of the veſſel, yet the portion 
of it that touches, is too ſmall to warm the whole 
ſection. The great ſeeming difficulties the blood has 
to overcome in the ſmall veſſels, which have given 
riſe-to this opinion, would have diſappeared, 11 Bel⸗ 
lini and his followers could have been ſatisfied with 
Borelli's illuſtration of the circulation in minimis, by a 
filter or wet f} through which water flows with- 
out any greater than the weight of liquor in the 
depending part. And that this is the true theory, 
will be 1 believ d by thoſe who are of opinion, 
that the cireulation begins and ends with the veins. 

I ſhall conclude what I have to ſay about their 
accounting for this ſyſtem with Boerhaave, who 
afſerts' that the fluidity, heat and colour of the blood, 
depend upon the action of the arteries on it (a). There 
ne ſtrong preſumptions, of which we have above 
alledged one, againſt the greater fluidity of the blood 
in the arteries : That it gets its colour here is not true, 
for the blood firſt appears florid in the pulmonary 
veins: And as it has its colour before it arrives at the 
left ventricle, ſo it has its heat before it comes to tho 
tight, at leaſt the blood's acquiring heat in the arteries 


more than elſewhere, has not hitherto been evinced 


either by argument or experiment. „ „n 

The hon office of the arteries ſeems to! be the 
diſtributions of the blood for the purpoſes of nutrition, 
ſeeretion, excretion, and moſt of the . conſiderable 
animal functions. As they have no immittent duds; 
ind as the blood is but a ſhort time in thoſe of the 

la) Ex his ſequitur totius ma ſſe fluor, ealor, lor. 
"730 . * ; greateſt 


Interſtices, and ſo forth: from theſe, and the elaſti- 
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greateſt importance, the coronaries for inſtance , and 
as it can receive nothing but motion, and ſuch attri. 
tion as a motion, every moment growing ſlower can 
give, it is improbable that its colour, heat, and flii- 
dity are owing to them, eſpecially as in the veins, it 
meets with new matter every now and thep, from all 
the different parts of the body, and particularly with 
pew chyle, and in the lungs with what we ſhall not 
at — — give a name to. 

+I ſhall at preſent admit (tho? I do not think it tri 
that the circulation promotes the heat, in ſo-far as it 
moves the heterogeneous maſs, and makes its inteſtine 
motion greater than it would be in a ft t ſtate: 
But from this to infer that the action of the ſolids 
on the fluids, is the cauſe of animal heat, is as abſurd 
as to ſay, that the ſhaking of a bottle, containing an 
efferveſcent mixture, is the cauſe of tht inteſtine mo- 
tion; the heat is augmented by the ſhaking and 
the action of the inner ſurface. of the glaſs on the 
contained fluid, but not cauſed by it. The foregoing 
reaſons ſeem to prove that the blood does not owe 
its heat to the arteries. | 1 . 
II. I ſhall now examine the ſecond opinion, which 
is, That the lungs are the fountain of heat in the 
human body. All that has been ſaid for the  blood's 
being heated in the arteries, is advanced to prove this 
hypotheſis, with conſiderable addition, viz. That in 
the lungs, the blood veſſels every where attend, di- 
vide and ſubdivide along with, the ramifications of 
the wind · pipe 3 and as theſe are perpetually changing 
their ſituation and form, becoming longer or ſhorter, 
making more acute or more obtuſe angles; ſo mult 
the concomitant blood-veſſels every moment make 
new angles, and give the blood new directions; that 
at laſt the blood enters into an exquiſite ſine net- work, 
ſpread every where on the vaſtly thin air-veſicles, 
where theſe little zir-bladders are perpetually changing 
their angles, points of contact, their form, volume, 
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plood is faid to be ehurned, preſſed backward and for- 
ward; broken and kneaded together, diſſolved and 
condenſed, made red and hot in reſpiration. N 
This theory] however plauſible, is not ſatisfactory; 
for, 1. What was faid before of the improbabllity of 
heat being generated by the ſole attrition of ſolids or 
Huids, is ſtrong here. | | . 
2. Tho' the lungs be regularly ſupplied with plenty 
of air, which has weight and elaſticity enough to carry 
on the alternate (welling and ſubſiding of the veſicles; 
yet dife and heat ſoon fail, if that air has, by * 
the fire, or any other way, been rob * 
ſome particles or 


ity, different from its weight 


. Tbe argument from the additional action of the 


ſolids of the lungs on the blood, more than what is 
found in the arteries,” from their greater and conſtantly 
varying motion, ſtems to be fully taken off, by one 
of Hook's experiment, exhibited before the Royal 
iety z in which the lungs of a dog being kept con- 


ſtantly diſtended by a freſh blaſt. of air, the dog lived, 


and his heart beat regularly; ſo that there is no need for 


that frequent and great variation of angles, and points 


- . upon which the additional attrition is 
ilt. * * 8 | 7 

4. That the cold air ruſhing into the ſpongy lungs; 
on the numberleſs air-bladders, of which the blood is 
almoſt «ſuperficially ſpread, ſhould make the blood 
hot, is an improbable opinion, and ſupported by no 
proof. And as the cauſe appears not at all promiſing 


a priori, ſo the effect ſeems to demonſtrate this not | 


to be the cauſe. For 11 | 
5. That the blood is rather cooled than heated in 
the lungs, may be inferred from the benefit received 
by the inſpiration of cool air in many inflammatory 
diſeaſes, i eſpecially thoſe of the _ In burning 
fevers,” with a full quick pulſe, red ſkin; and a large 


and quick reſpiration, I have given relief by opening 


a" window, and admitting a ſtream of cool air to 
breath in; the effects of which I have carefully ob- 
U 3 ſerved 
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ſerved to be that (thoꝰ the body continued cloſe co. 


vered) in one minute the reſpiration became ſlower, 


and very ſoon after the 3 abated of its fulneſ; 
and not only the face, but the whole body, of it 
fiery, heat and colour. 3d. 4 ary th? 77» 
6, If the blood were heated in the lungs, we ſhould 
need leſs of their function, when we are warm, or in 
warm place; the heat of eur bodies, or of the t. 
moſphere, doing ſo much of the office of the lung; 
and that we ſhould want more of it, when cold, ar 
cool air. But when we are hot, and want to be 
cooled, we breath full and quick z and when we are 
cold, and want to be warmed, our reſpiration is flow 
and ſmall; contrary to what one would expect, if the 
RI the air on the blood in the lungs, were to 


7. The hlgod which comes from the ſmall veſſels of 
the lungs, is not more expanded than before, as has 
been aſſerted, but not proved by any experiment, 
which it would certainly be, if it was hotter i for moſt 
liquors rarify by heat, and few more than blood, as [ 
hope to make evident, when I come to treat of the 
warm pediluvuim. 15% 181 | 

8. If the blood owes its heat to the action of the 
lungs, we muſt look out for another ſource of heat in 
the egg and fœtus. To the objection that the heat 
of the mother is ſufficient for the purpoſe, till this 
new function comes into action, I oppoſe two obler- 
2 * firſt is, that jonas 2 —1 33 
ion, I am told, an may am, in 
.* ſeaſon, for 3 longer time than would be 


ſafe for the chick, if all its heat depended on her: 


yea long [enough for an egg that contains no warm 
N 96 aan of the temperature of the ambient 
air. [ et, opening it, the chick has been found, 
neither quite ſo cold nor dead. The ſecond is, that 2 
ripe ſeetus, taken away from the mother, but cont: 
nuing within the membranes, can live ſeveral hours by 
its own heat, without any aſſiſtance from the _ 
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What is the cauſe of this heat before the ere 
How comes to it fail as Ons 1 
The III. opinion is, that the cauſe — heat is 
owing to the action of the ſolid parts upon one another. 
The heart and arteries move moſt, and it's natural to 
expect, that the heat ſhould be owing to this motion. 
But even this does not ſeem very plaufible, from 
theſe few conſiderations among many others, 

1. The moving parts, however we term them ſolid, 
are neither hard nor dry; which two conditions are 
abſolutely _ to 3 ae 
by attrition. 

2dly, None of Fes motions are fait enough to 

heat in this way. 

3. They have no treat change of ſurfaces in their 
— 

4. The moveable” flbres: have fat, mucikige or li- 

quors'every way ſurfounding py to Fre their 


nn deftroyed, or heated 3 

IVth Cauſe of the heat of our bodies, is that pro- 
ceſs,”by which our aliment and fluids are perpetually 
undergoing "ſome alteration. Before I enter on this 
ſubject, 1 — premiſe a few points which are univer- 


he inteſtine action of the minute parts of mix- 


231 
act ? 


"Y bodies on one another, is capable of producing as 


23 heat as can be produced by the mutual attri- 
of the hardeſt bodies: From gunpowder will ariſe 
us great and ſudden heat, as from flint and ſteel (a). 
N — — 88 
are of raift ups. vr heat : — 
8, whigh, "when 7g omg 
n (b) 7 
3. . dGien of any fal;d body, or any 
homogeneous fluid, has been ſhewn to create heat. 
Water, oil, and the like, have been conquaſſated 


long, wich great violence, without being warmed. 


(a) Surely theſe two degrees of heat are not equal. 
Rlophica To TIA n. 213, p. 200, 
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Nor does the experiment of oteam's becoming warmer 


Py beidg churned, invalidate this » the; heat there b 
buying to an efferveſcence, happening on the alter. 


tion, by which the component parts of the milk, 


. . which. is a heterqgeneous ſubſtance, .afe and 
ſeparated in maki butter, 1 NY changed 


4. No conſiderable alteration of mixed fluids, ha 
been made by the ſole action of ſolids on them, inde- 
pendent of the action of their minute parts on one 
another. No churning of à vegetable juice, attenu, 


Ates its oil into alcohol; po, conquaſſation of a lixi 


vium, changes the ſalt of it from a fixed to a vol. 


tile nature. 


D Süchte ee 
6. It is agreeable to the laws.of natural philoſophy, 
to reaſon on the chemiſtry of the animal body, as well 
as on the mechanics of it; and the minute component 
parts of ſolide have a ſet of laws peculiar to them, 
and their intimate changes and actions on one another, 
are not to be accounted for by the coarſer mechanical 


las. 


6. Moſt of the chymical proceſſes, where the tex- 
ture af the ſubject is much changed, are attended 
with heat. Fermentation and — — have ſome- 
thing analogous to the animal proceſs, and make 
great alterations in the ſubject of it. An/ enquiry 
therefore into the known appearances of theſe two 


proceſſes, may caſt light on the animal one; In fer- 


mentation (ft) there is an. inteſtine; motion or attri- 
tion of the parts of the ſſuid. (2) This motion is not 
owing to any mechanic action, or influence of the 
containing veſſel. (3) Air is ſome how neceſſarily 
— whether in being ſeparated from the fer- 
menting maſs, or mixing with it; poſſibly indeed 


both; for it is conſtantly emitting air, and the pro- 


ceſs is ſoon, quenched. in vacuo, or when ſhut. in with 


a ſmall portion of air. (4) It is always accompanied with | 
8- ſenſible. degreę of heat. (3) The liquor becomes 


thinner, and groſs lees are precipitated, _ 
Secondly, after it is completed, the moſt remark- 


able changes of the ſubject, are, That (1) The oil, 
— 
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or a;confiderable part of it is found ſo attenuated and 
volatilized,/ as to riſe firſt in diſtillation,” and though 


2 from the phlegm, to continue ſuſceptible 
a mixture with water. (2) Still the ſalts Whieh 
remain-continue fixed, as before the (63) The 
ſubject fall retains its vegetable aceſcent nature, — 
can be to vinegar or an acid ſubſtance. 

la putrefaction (1). There is likewiſe a great inteſtine 
motion. (2) When carried to a height. and when the 
putrefy ing ſubſtance is much compreſſed, it is accom- 
panied with great heat and ſmoke, and ſometimes 
fame. (3) Air is allo. neceſſary to it. (4) The re 
texture of the putrefying maſs is changed. _ 
7 After the proceſs, the moſt notable changes of the 
ll ſubject are, That (1) in diſtillation, aftera little phlegm, 
nt with a {mall fire, there ariſes a volatile alkaline ſpirit 
1, and falt; and, (2) Un Qlonation c ne. no 
7 fixed alt. 7 
11 In the animal pwoeeſa we are * (0 The 

ſubject of it is moſtly the ſame with that of the other 

two, being at leaſt originally of vegetable ſubſtances. 
d (2) Air is ſome way neceſſarily concerned in the pro- 
- ceſs; either in mixing with or ſeparating from it or 
- both; our food has air mixed with it, our fluids yield 
7 ur in the pump, and we cannot ſubſiſt either in the 
exhauſted receiver, or ſhut in with a ſmall portion of 
air. (3) It is generally accompanied in our bodies 
with a degree of heat, greater than in fermentation, 
and les: — the 4 trefying heat. (4) wo, it 
_ _ of the —— pere is minutel y 

1 ke Our j Juices Which have fully undergone t this 
proceſs are ſo far out of the vegetable claſs, that they 

will not turn acid but rancid, (2) The ſalts, which by 
' fermentation could not be raiſed out of the vegetab 
fixed- ſtate; here loſe their fixed nature 3; for no-lixi- 
val ſalt remains in caleination: But they are not ex- 
alted to ſuch a degree as in the higheſt. putrefaction, 
where, in diſtillation, after a little phlegm, there ariſes 


early and with a ſmall degree of fire, a volatile _ 
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and ſalt: Whereas our blood in diſtillation - yield, 
— 7 a ſmall fire, and no volatile ſpiri 


or alt for  confiderablc time, and not without great 
— London {I hw 39 * 
271 proceſs may be one fui generis, perhaps ſome. 
what of a middle nature betwixt fermentation and pu. 
trefaction ; ſeeming by the product to come 10 nex 
the latter, — rathet to call ir yakurnane 
For there is fuel a we have the ſame mate- 
Hals, we otter; — a confiderable degree 
—— — 'force' of our veſſels, the 
quite exeluded' nor included; ve have the 
db — changed from what it was, à ſenſible 
concomitant heat and the r the ſame. 
J do not fee more eftabliſh this animal 
| to be of te fume mature and in erin 
pres of the g'of 
Putrefaction, the moſt ſubtile of all KiNvleents ef. 
fectuall — — 9 n nt 
rts Except- t. 
— Haleden of bodies the inteſtine action of ths 
minute particles creates, collects; or ſome "way of 
W — facto 
All our are 
und out of the body, become highly ae in 
| Cool air, and without any ſtirring or n, and our 
blood and ſome of our juices out of the circulation, 
; but within the body change to putrid matter. 
This pus ſhews no high degree of putrefaction ſoon, 
yet if a very ſmall portion of it is abſorbed into the 
blood-veſſels it raiſes a putrid fever as certainly as 
yeſt does à fermentation upon wort. Thie is not 
wing to its flimulating the ſolids to quicker and 
rower vibrations, but to its increafing the inteſtine mo- 
„ind accelerating the animal proceſs ; haſtening the 
change of the juices, to that ſubtile acrid ſtate, which 
renders thetn unfit to be retained in the body, and 
diſpoſes them to run off in colliquative evacuations, 
ſuch as ſweating and purgings which conſtantly attend 
— 6— 4 to in 
eernal ulc Now 
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Now 2 por warmth 2 — 9 — ſuch 
a 


LET 25 


—— ht i aw 

eg i with 
on . every now new 
mixtures of NE 
eee, is true that our eirculating juĩ · 
ces do not contract the fame acrimony that — 
does, The reaſon of this is obvious, when we conſider 


our conſtant evacuation, of acrid matter, 
feat, utine, &c. and that as faſt almoſt as theſe no- 


' xious particles are formed, in the courſe-of circulation 


they; meet with various outlets, by which they an 
diſcharged. before they can hurt us: In their way to 
ners, they ſerve to maintain a 
heat 2 the true calidum 
mats) cx wp) coogh to 2 us — 
nflagration to deſtroy us. Upon pping 
iger ee we have dangerous fevers raiſed. 
ve 9 ed three —.— viz. Where this 
proceſs is , tranſacted ? When it 3 * And, 
ar n To none of which I preten his y by 
amuſing myſelf with the moſt probable conjectures 


that occur to. me in anſwer to them. 


1 firſt, where is this proceſs carried on. Je 
moſt-probable that it is proceeding conſtantly in all 
7 eſpecially where there is blood; and 1 
there is N or four times more blood in the veins 
than the arteries, that this proceſs is chiefly carried. 
the veins ; and as the ſpecific coldnefs of the 
in the lungs ſeems apter to check _ to __ 
that . is leaſt of it in the lungs. Per 
proceeds faſteſt in the Veins, 1 
that great reſervoir —— the right auricle of the 
* limits of which may be determined by 
— 
where 
* 


(the 
valves — the 3 azygos, ſubclavians, and 
w 
al the ingredients of refluous blood, ara 


h may be conſidered as a working · fat, 
yle, 
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chyle;'&c/ mit" and work together. The in 
rable — Has ſeveral 3 — which: nila 
this confectare (). There ate likewiſe iter ſperſed in 
nis work ages Which I think amount to x 
demohſtratꝭn, that the blood is both the fountain of 
heat, and the firft"fpring of motion. 5 
„ (half treat che two laft queſtions, wha 280 this 
begin ? And when does it end? in a "looſe way 
wether, And an the conjefturaP ſtrain. The ates 
ins ud ſoon and continues as long as the 
Atem ittelf, aud there e degrees gf it in 
is 2 v8 1881 Das 2 
| betwnlt 8 feetus 
| eamirial heat; betwixt the heat of a body 
— 2 chat of 4 fin one. There is a 
ſmall degree of warmth in the > Which" needs the 
aſſiſtanee of the maternal heat o maintain it; and there 
is a' warrhth "after death, which in ſore bodies laſts 
veiy long. Both theſe are ſmall degrees of it, but 
not the perfect animal heat itſelf, produced v1 or cauſed 
by the ammal process. * 
„I mhall conſider the creature at firſt in the toins of 
the mother, and afterwards when arrived: at a more 


gane ie | 1 — then, that from i its feſt being 


(a) ME) cor & auriculæ a ebe cabſcebint obſcu- 
m motum & mmandationein & palpitationem quandam manifeftam 
ſuperfuiſſe. Exertit. 46.—— Sanguis in venis contentus (140 
2 fundo) ubi Er (in. vena ſeilicet cavz) juxta cordis 
ſim l m dextram, ſenſim ab interno ſuo calore inga; 
ſcens & attenuatus, turget & attollitur (ſermentantium in mo- 
) unde aurieuld dilatata ſua facultate pulſifica fe contrahens, 
propellit eum conſeſtim in dextrum cordis ventriculuni. p. 264. 
Diſtenſiogis pri mam cauſam, calorem innatum, primamque 
Teen eſſe in ſanguine ipſo  (fermentantium in modum) 
im attenuato & turgente, in eoque ultimo extinctum puto. p. 
275.—— Fit diaſtole in * uine ab interno quaſi ſpiritu intu- 
maſcente. Quod enin ab igne calefacto, & cereviſiz fer- 
mentatione cernimus, i = in pulſu cardis uſu venit z in quo ſan- 
is, quaſi N page dee turgeſcens diſtenditur, & ſubſidit: 
— — Wrede U re ſpiritu intiato efficitur. | Tra&. de gen. 
avian. 1 156, Awe 1 ed ll 6. 
cee eee eee 21 Ep ©:33 UT 99-1018 
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a proper: ſubj 1 enquiries, however ſmall and 
inconſider appear, that ſomething of this 

— blen on in an inferior degree; and 
daa ib laſts: even e time after death. In the 
ſeetus it is very im and 1 till the 


animal can be call —— And what of it om 
after death ſeems to incompleat, ſubfiſti 

a ſubject which is no longer an animal at all. his 
warmth of the foetus however needs that of the 
mother to maintain it, till the new ſource of heat 
comes to ſupply its place, by the commencement 1 
the animal proceſs. 

The animal proceſs commences, and the change of 
ſtate from that of a foetus to that of an animal is 
made, when we come to breath freely; there is chen 
more than one new circulation opened. 

In the feetus the lungs ſeem to be idle; there is 
no air for them to take in, and they tranſmit only a 
portion of the blood, the whole of which they are 


deſtined to receive afterwards. The liver hitherto 


has had little employment, for it comes lateſt to ſight 
of any» of the viſcera; and the blood which returns 
from the inteſtines of the fœtus does not paſs thro 
it, but through the umbilical- vein” directly to 

heart; there is bile in the gall: bladder, and biliary 
duds, but much of it has not been poured forth. 
As the alantois is undetermined, whether there is ſuch 
a reſeryoir in the human ſubject, and in brutes, the 
collection during the whole months of geſtation a- 
mounts to ſo a matter, that the kidneys have 
had little to do.: Moſt of the glands are vaſtly large 


in proportion to the other parts, and have all their 


receptacles full. The ſtomach and guts are full; and 


the lymphatick ſyſtem, the lacteals, receptacle of the 


chyle and thoragic duct are pretty much in the ſame 
condition, all full and ready to diſcharge themſelves. 


> In this Rate; the fcœtus is ſhaken off from its mother, 
and muſt ſubſiſt by itſelf ; nature has furniſhed it 


with a. variety of different organs, for receiving nou- 
rihment, for tranſmitting, perfecting and applying i Fe 
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organic | 
1 LR retain ſo ul 
2s in many inftances ſerves to 
her th een Era 
ford inftances of * . eco» 
ng for dead; and among ourſelyes 
W ye lived years after 
rom the number of theſe who 
1 by lucky accidents (for moſt of 
SD SOON ON or cojet 
may conclude that fem muſt have been a fas 
.of thoſe who might have been ſaved 
by timeous . pains and. ſkill, and who died. a death 
wiuch cannot be thought on without horror. 
Such unconimon recoveries are generally accounted 
for, by ſuppoſing that there remained, 11 the 
ime of the appearance of death, ſome little 
motion of the IR of the diaphragm, by which a 
{mall degree of reſpiration, though imperceptible to 
the ſpectators, was continued; and ſome 1 2 trem- 
bling of the heart, receiving and emitting a ſmall por- 
tion of blood, though not with a pulſe ſtrong enough 
to be felt, yet ſufficient to preſerve the vita minima, 
Our theory gives hopes that one who. from all 


theſe motions ceaſing may be with. propriety called 
de bk. Mort. p. 74. © 3 
dead, 


7 
2 


, 
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dead, may recover them, and properly be faid to 
come alive again. It is ſhortly this. The cauſe of 
bet 4 or of the inteſtine motion which had 


{peronſly, while the progreflive 
| — of F The Ning the veſſels continued is now 

hecked, yet — eds in a lower manner, perhaps 
like the of fermentation or 


this d 7 the animal” proceſs, the maſs of 
105 hs. in the Fee of — 
blood, wh before g 
way, and being reſiſted by he's ve, Pell 
fill the flaccid right Wick of the” heart, which b fad 
been ſome time empty, and thus ftimalating its fibres, 
which were atreſt, ſets chem u moving again (as we ſee 
the heart, after being taken out of the body, by being 
4g or having warm water thrown on it, beats a. 
| though it has been for ſome time motionleſs) 
The right auricle being thus filled, and ſtimulated into 
a contraction, fills the ventricle; which being irritated 
likewiſe contracts, and empties itſelf into the pulmo- 
nary artery; whereby the circulation begins where it 
left off, and life is reſtored, if the organs and juices 
are in a fit diſpoſition for it, as as they are * much 
oftner than is imagined (a). _ 

This theory will ſeem probable to one who knows, 
that, in death, firſt the left ventricle loſes its motion, 
and then its auricle, and Jaft of all the right auricle 
ceaſes to move; that after all theſe are at reſt, there 
remains in the blood itſelf, before the right auricle, 
a certain trepidating, palpitating, undulatory motion 
(b) like that of fermenting liquors: Now it ſeems 

le to nature that this motion (which I take to 
be the ſame with that intromoventis nature enerꝑia, 
by which Lancifi ſays ſome have been reſtored to 


(e) As this obſervation of the truly ingenious author appears of 


the utmoſt importance to mankind, the reader is particularly deſired 
to turn to a moſt remarkable caſe related in v v. art. 55. which 
ſeems greatly to ſup 1 opinion here delivered. The hiſtory 
here referred to has lately communicated afreſh to the royal 


ſociety, that by this means, it might, and deſervedly, be more taken 
notice of by the world. 
N Harv. Exercitat. |, 


(life 
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ne 
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gy of the blood is fo far gone, that ahough aſſiſted 


vanced in conſidering the foetus and animal ſtates, as 


breath no more through the leaves (which are a _ 
f X 


* 
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life) ſhould be ac ied with ſome degree of rare- 
faction ; the unavoidable effect of which is to preſs 

and ſtimulate the right ſinus venoſus and auriele 
while it infinuates liquor into them: And ſeems to be 
all that is neceſſary to recommence the intermitted 

How long our fluids may retain a 'fitneſs for this | 

nrefaction, before it exerts itſelf fully, and how long 
our ſolids may continue ſuſceptible of 4 new ſtimulus, 
is well worth enquiring into. Theſe may depend on 
the preceding diſpoſition of the blood, the temperature 
of the ambient medium, and many other things. That 
in ſame they may continue a long time, and the bod 

not ſpoil, may be inferred from other proceſſes; ſuch 
as fermentation, where we fee muſt continue a long 
time in a. cloſe caſk, ere it gives any ſign of rarefac- 
tion: It might be inferred from the inaptneſs of ſome 
animal juices to freeze, in a degree of cold far greater 
than that in which water freezes and from human 
blood's continuing fluid in the veſſels many days after life 
is gone. Authors and nature would ſeverally ſupply me 
with arguments to render this way of thinking more 
feafible, but I ſhall drop them all, and conclude this 
article about the end of the proceſs by declaring my 
opinion, that death does not inevitably attend an en- 
tire organic reſt of what we call the ſolids of the 
body; nay that one cannot be called dead till the ener- 


by all poſſible means, it can never be able again to fill, 
and ſtimulate into contraction, the right ſinus venoſus 
and auricle of the heart. 3 3 

1 ſhall now endeavour to render ſomewhat more fa- 
miliar to us the uncommon ideas which we have ad- 


well as that of death. . I chiefly fix on that period, 
or pauſe ſhall I call it, in the life of ſome animals, 
which goes by the name of the benummed tate, and 
conſider the analogy betwixt it and ſome vegetables. 
Many plants on the approach of winter, ceaſe gra 
dually from all the functions of vegetable life; they 
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of lungs to them (a) ;) they take no more-nouriſh. 
ment, ſeem to die, and continue dead to a 
till the vernal ſun revives them. This carries a near 
reſemblance to what happens annually to Bears, Mar 
motes, Dormice, Bats, Hedge-hogs Swallows, and 
the other animals called Sleepers. All winter they do 
not feed, have no ſenſible evacuations, breath little ot 
not at all, and moſt of the viſcera ceaſe from their func- 
tions. Some of theſe creatures ſeem to be dead, and 
dthers to return to a ſtate like unto that of the foetu 
before birth : In this condition they continue, till by 
length of time maturating the ls or by new heat, 
the fluids are attenuated, the Calids Rimulated, and the 
functions begin where they left off, 


To aſſiſt us in diſcovering ſomething of the natur 


of this change into a ſtate where there remain fey 
traces of animal life, and even little or no circulation 
or reſpiration, and which in many N very much 
reſembles our own deaths, I ſhall point aut three ob- 
vious things, which have the moſt ſenſible influence 
on the two laſt named functions; theſe are diet, 
exerciſe and air. 1 
As to the firſt, the pulſe beats higher and quicker, 
and the reſpiration is more frequent and large, after 
feeding; and this in proportion to the ity of new 
chyle which enters the blood. On the other hand, 
after long faſting, the pulſe- is lower and flower, and 
the lungs have ſo little play, that the reſpiration is 
hardly to be perceived, if there is no other imulatin 
cauſe acting at the ſame time. 

Secondly, muſcular motion quickens the circulation 
of the blood, and that in proportion to the vehemence 


of it. Lying quiet in an 2 where feweſt 


muſcles are employed, the pulſe is ſloweſt; fitting it 
riſes a little; —— 88 aal val , yet more and 
more; and running raiſes a fever Br the time, | 


need not repeat the ſame. things of reſpiration, which 
is influenced pretty much in the ſame way, in propor- 
tion to the number of muſcles acting, and the violence 
of their contractions. . | 

- s) Hales's Vegetable, Statics, 
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— Thirdly 
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. Thirdly, tliefe functions depend much on the tem- 
perature of the atmoſphere. In a hot air our inſpirations 
are more full and frequent, and our blood ſwelling, 
circulates with more violence. In a cold air, we breat 
ſeldomer, and with leſs diſtenſion of the cheſt; and, 
the blood ſubſiding, the circulation is calmer. : 

If we take a full view of the influence which theſe 

three have upon the moſt important animal functions, 

from the foregoing obſervations we may conceive 

what happens to the Sleepers, and that there may be 

till greater effects of a concurrence of theſe three in . 
ſuch animals (whoſe juices perhaps differ from ours, 
eſpecnlly at certain 1 being fitted by nature to 
their neceſſities) and that a creature receiving no new 
chyle at all, making no loco- motion, and being in a 
cold place in a cold ſeaſon, may ſubſiſt without re- 
ſpiration, and perhaps with little or no circulation, 
and return either to a ſtate in many things reſembling 
that of a foetus, or to one a-kin to that of the vege- 
tables above-mentioned in winter, or near to that 
of a man who ſeems dead, or is really fo for the 
time, ' but retains a 283 iple of reviviſcence. | 

From what has been already faid, I hope I may be 

allowed to conclude, that, ſince it has never been de- 
monſtrated, that any fluid acquired heat in the coarſe 
mechanie way, by friction with a ſolid body or that fo 
conſiderable a change was made on the ſtructure of the 
mnute parts of bodies, as is made in this proceſs with- 
out producing heat at the fame time: Smce in fer- 
mentation, putrefaction, &c. the heat is not pretend- 
ed to be owing to the veſſels containing the changed 
ſubſect, but to what happens to its minute parts in 
undergoing that change : Sitice theſe things are fo, I 
fay, I conclude that it ſeems an unphiloſophic 
nay: or the mechanics to maintain, that our juices 
have all their heat communicated to them from the 
ſolids, and acquire it by rubbing with the veſfzls. I 
ſhall end with a conjecture propounded in theſe ſhort 
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-Q. r. Since there are proceſſes, in which mixtures 
will not efferveſce, without being ſhaken or ſome 
how moved; may not this animal proceſs be ſome. 


what of that kind, owing only its going on proſper- 
ouſly to the circulatory motion as a condition fine qua 


non ? | 

Q. 2. Since there are proceſſes in which mixture 
maintain an efferveſcence, while there is a conſtant 
addition of ſome one or, other ingredient, to keep up 
the heterogeneity of the mixture; and when that 
new infuſion ceaſes, the inteſtine motion ceaſes alſo; 
may not this proceſs be of that kind? Or, 

Q. 3. May it not be a compoſition of both kinds? 


. Of the hot and cold pediluvium. 


HE uſes of warm bathing in general, and of 
the pediluvium in particular, are ſo little under- 
ſtood, that they are often 8 uſed, and 
ſometimes as injudiciouſly abſtained from. The com- 
mon theory, however plauſible it appears, will not 
ſtand the teſt of a thorough examination. This is of 
2 bad conſequence, as it is generally received and 
built upon in practice. To bring the matter to a ſort 
of demonſtration, in a cool evening, October 2, before 
ſupper, I cauſed two youths, the one of the age of four- 
teen years, the other of thirteen, both ignorant of the 
purpoſe of the experiment, to put their legs in warm 
water; after examining their ſkins, the fize and the co- 
lours of the veins in their hands and faces; while they 
continued in the pediluvium, I counted their pulſes ex- 
actly by a watch meaſuring ſeconds, and ed, 
That at 8 o'clock, immediately after the immer- 
fion- to the gartering below the knee, in milk-warm 
-water, their pulſes beat in a minute, the firſt 66, and 
the ſecond 84, as before immerſion. At fifteen mi- 
-nutes after eight, the water a ſmall time before being 
increaſed in heat, though not to the degree of the 
| warmth of blood; the ſecond yawned and be- 
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to breath quicker : Their pulſes then beat, the 
FX, 69, and the ſecond 88. About twenty five mi- 
nutes after eight, the water being made full blood- 
warm, the veins of their hands were greatly ſwelled; 
the ſecond had his face fluſhed ; their pulſes beat, the 
firſt 75, and the ſecond 94. At thirty five minutes 
after eight, both of them had the veins of their faces 
and hands very much diſtended ; the firſt faid he was 
greatly diſpoſed to muſing ; the ſecond was ſleepy 
with his face ſo red that I was afraid of hurting him. 
by purſuing the experiment any further : Both their. 
pulſes, which in the beginning were ſoft and ſmall, 
became very full and hard, the firſt eighty, and the 
ſecond ninety-eight in a minute. Then I made them 
put their feet on à carpet, ſitting ſtill without any 
motion, as they had done before, and reckoned their 
ſes, which at forty minutes after eight beat, the 
rſt ſeventy-one, the ſecond ninety ; and at forty- ſix 
minutes after eight their pulſes became leſs and ſofter, - 
beating, the fir ſixty· nine, the ſecond eighty-eight, 
A little after nine, the fluſh was, off the ſecond's — 
and their pulſes were become quite ſoft and ſmaller, 
the firſt fixty-fix and the ſecond eighty- ive, almoſt ag 
they ſet out, | | jt 
This givesg. true explication of the manner where. 
by hot bathing operates, and demonſtrates that the 
diſtenſion of the veſſels is owing chiefly to the rare- 
faction of the contained fluids. FAS. 
| opinion of the warm pediluvium is this, not- 
withſtanding the opinions of Borelli, Boerhaave and 


Hoffman to the contrary. The legs becoming warmer 


than before, the blood in them is warmed; this blood 
rarifying, diſtends the veſſels ; and, in girculating, im- 
parts a greater degree of warmth to the reſt of the 
mals; and as there is a portion of it conſtantly paſ- 
ling through the legs, and acquiring new heat there, 
which heat is, in the courſe of circulation, communi- 


cated to the reſt of the blood; the whole maſs. rari- 
tying occupies .a larger ſpace, and of conſequence 


circulates with greater force. The volume of the 
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| * blgod-being thos increaſed; every wells! is diſtended, 


and eyery par rt of the bod feels the effects of it ; the 
diſtant a later than the firſt heated ones. 
The benefit obtained by a warm e is ge. 
nerally attributed to its making atjon into the 
— immerſed, and a revnllid hoe thoſe affected, 
uſe they are relieved ; when the ture is performed 
B direct contrary method of operating, viz. b 
a greater force of circulation throug 1 parts i 
Geh e what was Wen, ar moving too 
there 
arm bathing is of no ſervice ties there is an 
irreſoluble obſtruction, . its taking off from 
19 a dae 


2 950 in general, it 
nor _ it draw 10 05 the 
againſt matter that Fal 


prey with es Ronny A tus of circulation than the | 


ed and 80 ls can bear : So that where 
"there is any- ſuſpicion of a ſchirrus, 1 would never 
order warm bathin ng of any. ſort. 


tc 


long ſtanding, and the impacted matter is not obſti 
nate, warm baths may be of great uſe to reſolve 


them quickly, In — calds with light humoral 
5 E This 9h they are frequentlyMan immediate 


This they effect by increaſing the force of the 
ra gy the ſkin, and driving freely 


| —— h the ungs that lentor which 3 or 


flowly | in them. As thus con 
reſolution of obſtruftions, they may be I 

ſhort and ſaſe fevers; and in uſing them we — 
nature, which by a fever often cartes aff an obſtruc - 
cauſe of a chronical ailment. © Borelli, Boerhaave 
and Hoffman are 2 injon that the warm pedilu- 
vlum acts by dri # larger quantity af blood into 
the parts immerſed,” Rut arguments” muſt give way 
to facts. The experiment above related proves to a 


5 n that the warm pediluvium acts by ra- 


Tiſying the blood, 'w ide e the 
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 —— In fever with a head-ach, 
without any delirium or other threatning ſymptom, 
had his legs put into hot water ; At firſt he faid it 
was very 1 then he ſpoke much, and in half 
an hour became quite delirious, and continued till 
next morning, when he died. This was imputed to 
4 too rong revulfion, which had not left that force of 
circulation through the head, which was neceſſary to 
maintain the functions; but it 5 more probable that 
his death was owing to 4 greater impetùb on the brain 

hs En Fear, © oe * 4 
A ſober matron by ping be feet into warm 
water, had a delirium, as if ſhe had drunk cham- 
gu to exceſs: A young nobleman, after going 
75 z warm bath, appeared like one drunk, and a 
little after ke one quite mad. Both recovered as 
ſoon as they became quite cool. 17 2 
_ The warm pediluvia, when rightly tempered, may 
be uſed as fafe cordials, by which the circulation can 
be rouſed or a gentle fever raiſed ; with this advantage 
over other” cordials and ſudorifics, that the effect of 
them may be taken off at pleaſure. =P 
The rarefaMon of the blood is the moſt important 
cotifideration in this method of cure, yet far from 
being the only one: I ſhall paſs over the reſt ſlightly, 
being pretty fully treated by Galen, whoſe ing 
_ * with little alteration, has continued down 
to this day. _ 3 
Opening the pores by ſoftening and relaxing the 
ſkin, . — of the body by enbibed water, tak- 
ing off a ſpaſm and eaſing pain ; theſe with revulſion 
+ from diſtant parts, ſeem to be the chief topics inſiſt- 
ed of, To the laſt of. theſe I need ſay nothing 
further... 1 
No doubt warm baths ſoften and relax the ſkin, which 
may be of conſiderable uſe in clearing the pores, and 


ry 4 
Fad — — — 133 a 


forwarding che perſpiration of the immerſed parts; 
but this cannot be of great conſequence, when the legs 
only are bathed, for their ſurface bears only a ſmall 
- propertiart to the reſt of the body. And ih the ſmall 
n X 4 Pox, 
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248 MEDICAL ESSAYS-. 
pox, where, {9 much is expefted from them, I think, 
their frequently tumultuous, operations render t 
ſuſpected, and at beſt of very doubtful effect. 1 
prefer Monſ. Martin of Luſanne's method of bathing 
the {kin not only of the legs, but of the whole body, 
with a ſoft cloth dipt in warm water, every four 
hours till the eruption; by this means the puſtules 
may become univerſally higher, and conſequently 
more ſafſee. «425 Wag 
Ing with the blood, it may be in part true, but there 
is too much, imputed to it. To this is attributed the 
ſwelling and increaſed fulneſs of the body in general, 
which we have ſhewn to he owing to another cauſe, 
viz. the rarefaction and attenuation of the blood; 
which may be produced almoſt as readily by heat 
without moiſture. Nay, further, I doubt whether 
the body in a pediluvium imbibes more than it loſes; 
conſidering that the emitting or perſpiring veſſels are 
dilated as well as the admitting ones; and that there 
is now a greater force of circulation driving outward, 
23 enough to over- balance the additional weight of water; 
which J purpoſely omitted in enumerating the effects 
of this method of cure, becauſe it ſeemed inconſide- 
rable when the legs only were bathed. Some of the 
phænomena whtch ſeem to favour the dilution of the 
blood by a e of water imbibed through the 
ſkin, ſuch as the running of the noſe, and quenching 
of thirſt. may be accounted. for in another way; 
for the increaſed force of the rarefied and attenuated 
blood making a more forcible circulation through the 
ſchneiderian membrane and faliyal glands, may thin 
and increaſe the quantity of mucus and ſaliva; 
whereby the noſe runs, and the drought is quenched. 
In violent pains hot and cold bathing produce the 
ſame effects, and in the ſame way in one reſpect, VIZ. 
aſſwaging the pain by taking off the attention from it. 
When one is much pained, withdrawing the action of 
the nerves, correſponding to the affected part, em- 
ploying, many nerves, er deine of ten eg 
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mother yay will ſeldom fail of giving eaſe, One pain 
is commonly a cure for another, Applying garlick to a 
diſtant part, burning and bliſtering, cure all in this way. 

Thus far the hot and cold pediluvium have the ſame 
effects; in other reſpects they differ widely, and have 
generally quite contrary ones. mY 
A gentleman twenty ſeven years of age, naturally 
not coſtive, from catching cold, as he imagined, July 
7, .1739, complained of a flight pain of his breaſt, ſto- 
mach and guts, and uneaſineſs from coſtiveneſs; he tried 
ſeveral medicines of his own but, growing daily worſe, 
On the tenth and eleventh, lenitive and purging 
clyſters, laxative ptiſans, ſolutions of manna and 
ſalts, boluſes and pills of different ſtrengths and kinds, 
were adminiſtred. The eleventh at night, I found 
him rendering his clyſters as they were injected, with- 
out any .foxces, vomiting} every thing taken by the 
mouth, . reſtleſs and greatly pained from the navel to 
the os pubis. That night, to ſtop the vomiting, ſalt 
of wormwood, with juice of lemon, was given, 75 
to open his body, tinctura ſacra. He threw up all 
his medicines ſoon after they were taken, and conti - 
nued to vomit every thing he drunk through the night. 
He had no ſleep, and was crying out with the vio- 
lence of the pain of his lower belly. His pulſe being 
alittle. fuller, and more frequent, he was bled plen- 
tifully.. To ſtay the yomiting, without which no- 


thing could be done to purpoſe, he took every half 


hour two ſpoonfuls of a ſtrong tincture of dry mint, 
in good ſimple mint-water, This ſettled his ſto- 
mach, as it ſeldom fails to do. To procure a fl 
downwards, every hour one pill of equal parts of 
ſoap and aloes was given, with two ſpoonfuls of the 
tincture of mint, to prevent his throwing them up. This 
day he took ten pills, had fomentations and clyſters 
repeated; was in a warm bath, and had a lamb's ſkin 
hot from the animal applied to his belly; but all in 


' yainz the conſtipation of the bowels continued obſti⸗ 


nate; the hypogaſtriurg became ſwelled and hard, 
1 his pain almoſt beyond human ſufferance. The 
thirteenth he continued without fleep, or a moment's 
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_ eaſe, ſweating ently, and crying out” with the 
inceſſant torment of his guts. He continued the ſoap 
and aloes pills every hour, till he had taken twenty 
three, all which he retained; as likewiſe a ſolution of 
manna in whey ; but nothing paſſed. In the after. 
noon he was again let blood, and clyſters of a decoction 
of prunes, with four ſpoonfuls of Tweet oil were in- 
jected. At night he ſwallowed a bolus of ſweet mer. 
cury 3 three hours after which, he threw up eve 

thing he had taken, and his caſe was looked on as dei. 


perate, the fever increafing, and the agony being grown 


antolerable. aun e 

On the fourteenth, after he had paſſed a miſerable 
night, without ſleep, in the moſt extreme pain, when 
chere appeared no hopes from any of the common 
methods the cold tluvium was tried. He was 
carried into a cold room, with his limbs naked. Every 
ſecond minute, a porringer of cold water was daſhed 
on him, beginning at tus feet, and riſing gradually, 
till toward the end of the operation it was thrown 2s 
high as the pubes. We made him ſometimes walk 
about, ſometimes ſtand on the cold wet floor, and 
frequent! plunge his feet alternately'in a tub of cold 
water. He ſoon that this gave him ſtrength, and 
Yoved rather comfortable than diſagreeable, for near 
Pale an hour: Then he began to cry out as before, 
vomited once, was fatigued,” and complained bitterly 

of his belly being more ſwelled than ever, and of 
very ſharp gripes. Immediately after this, at the end 
of thirty-five minutes, he purged on the floor, before 
de could be got to the ſtool, where he had a large liquid 
evacuation, with ſome little indurated feeces. He 
went to bedmuch relieved ; but ſtill uneaſy with the 
ſoreneſs of the parts, and the remainder of ſo great a load. 


In the afternoon an emollient clyſter was adminiſter'd, 


along with which he evacuated ſome hard excrement. 
At eight in the evening we gave him à doſe of tinura 
facra, and thirty drops of liquid laudanum. About 
midnight he purged a great deal, a confiderable ſhare 
of which was indurated ſtuff. On the fifteenth” we 
found the opiate had procured him ſome ſleep. He had 
| four ſtools before we ſaw hinwin the morning. The 
| mn 
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rained and ſore part of the gut continued uneaſy, and 


his fever ftill high; but his belly was become 
quite ſoft. He continued to take p 


he got every now and then two ſpoon 
wed, or one of panado, and pa” 5 little 


| een in the morning he was leſs feveriſh, 


and much eaſier. The fame food and liquors were 
continued thro! Ln day. 50 had two or three ſtools 
with gripes, which were ſucceeded by a good night's 
reſt. , morning of the ſeventeenth, he had one 


very "copious diſcharge, in which there were hard 


feces of the old remaing After this he became quite 
eaſy, his fever going off, as it does commonly the 
third day after the body is opened. | 
1 now give the reaſons which induced me. to 
propoſe, and the gentleman to ſubmit to ſo uncom- 
mona practice. The reaſonableneſs, at leaſt the feafible- 
neſs of this method of cure, will, I hope, appear, upon 
reflecting on the following few looſe hints, the appli - 
cation of moſt of which is ſufficiently obvious. 
There is nothing more common than colic pai 
and purging from cold wet feet. On a ſudden check 
of the perſpiration, the perſpirable matter frequent! 
brings on a diarrhoea : This has an advantage whic 
>, 4 purgatives taken by the mouth, nor clyfters 
have, or can have; for either of theſe can a& only on 
one end of the hard excrement, with which the gut 
is in a manner corked ; whereas the matter of the 
SanQtorian perſpiration, checked by the external cold, 
ruſhing into the cavity of the inteſtine betwixt it and 
the fixces, may at once Jubricate the paſſage, diſſolve 
of the hard contents, and ſtimulate the gut to 
the diſcharge. In the ſmall-pox and other 


levers when there has been a long retention of urine, | 


patients 
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patients get relief, from ſetting their feet on the cold 
ground. As cooling the feet forwards both the ſe- 
cretion and excretion of urine, it may have a ſimilar 
effect on the bile. Moſt people incline to make water, 
and many are diſpoſed to go to ſtool; on putting their 
et into cold water, or even waſhing their hands 
with it; from a ſort of tremor, ſhock, or ſtimulus in- 
duced on the nerves; taking off ſome inertia or flug- 
iſnneſs of the mers Stem of the guts and blad. 
er, which had diſabled them from throwing off their 
loads. From what I have obſeryed on opening the bo- 
dies of ſome who havedied of a conftipation, and the ileus 
itſelf, I-am apt to believe that frequently theſe ailments 
dre, firſt or laſt, owing to or attended with, a kind 
of pally of the inteſtines, to be cured by fomenting 
the belly wich wine, in which aromatics have been 
boiled, and drinking a little of the ſame when the 
pulſe is flow, and the body cool; or in this way by 
the cold water, when the patient is inclined to be hot 
or feveriſh, By putting the ſet into cold water, the 
whole body is cooled; and the blood chilled by this 
operation, occupying a leſs ſpace in the coats of the 
inteſtines, may allow of an eaſier ſecretion into their 
cavities : And if a conſiderable quantity of air in the 
puts, conduces to the diſeaſe, by this coldneſs it may 
be condenſed, and the inteſtine hitherto ſtrained by 
its rarefaction, ngw contracting, may be better able 
to perform its office. The cold bath is the beſt cure 
of that difficulty of making water, which is cauſed by 
a too long retention of urine, Immerſion in cold wa- 
ter was uſed Mg antients in ardent fevers; and it 
has been practiſed even in this cold climate without 
any bad conſequences ; particularly by a hardy em- 
piric on his mother, a lady well ſtricken in years, 
With notable ſucceſs. e . e 
I might add ſome caſes a - kin to the one I have ſet 
down at large, in which the ſame practice was attend- 
ed with very good effects (ſuch as eaſing pain, giving 
ſtrength, carrying off the ſickneſs and vomiting, &c.) 
even where it did not procure a paſſage immediately. 
But 1 ſhall content myſelf with ſubjoining a very ex- 
SU; 1 a SY LI FIG Ch DIET. traordinary 
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traordinary one; not on account of any affinity be- 
twixt the diſeaſes, but beeauſe the ſurpriſing efficacy 
of this application in opening the body, appears in it. 

——— Laurence, about forty five years of age, 
after a ſlight intermittent, which was carried off by a 
vomit and a few bitters, was ſeized with an obſtinate 
conſtipation, which laſted from the 25th of September, 
to the eighth of November following, before a ſtool 
could be procured ; which at laſt was obtain'd by the 
following experiment. About noon, a clyſter of 
water-gruel, with two ounces of ſoft ſoap, was firſt 
injected z in a quarter of an hour after, I ordered him 
to be taken out of bed, ſtripp'd to the middle of his 
thighs, and to be led about the room. At which time 
I daſh'd his legs and thighs with cold water, which ſur- 
priſed him much, and ſenſibly ſhocked the whole 
habit. + About the tenth minute from the firſt ſprink- 
ling, he began to _ ſome excrement ; at the ſe- 
venteenth minute, a tolerable ſtool came away, rather 
ſoft than hard. Finding him at this time weak and 
fatigued, I order'd him to be wiped dry, put to bed, 
and a porringer of warm broth to be given him, and 
that he ſhould be covered up cloſe. He continued 
in this way till ten o'clock at night, when he 
had another ftool, ſucceeded by two more involun- 
tary ones before morning, the whole making a con- 
fiderable evacuation. Through the whole of this caſe, 
the patient had no complaint of pain, no vomiting, 
but an extraordinary groſs evacuation by urine, of a 
chocolate colour. Sometimes he would take his nou- 
riſhment pretty well, at other times obſtinately refuſe 
it. All along he ſeemed to be ſtupid,” and is at this 
time very emaciated and weak. | 


An efſay on the alternate motions of the thorax 


and lungs in reſpiration. By Dr. GEORGE 


MakrT1Nne, Phyſician at St. Andrew's. Vol. I. 

art. 12, n 

\ HE mechaniſm whereby in ordinary life, in- 
1 fpiration” and expiration ſucceed one another 
alternately, has not been ſatisfactorily explained or 
accounted 
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its depreſſion evident from the ſwe 


* 9 4 
ot N * * * 
7 1 


254 MEDICAL-ES8AYS 


accounted for, either by Swammerdam, Botelli 


Rellioi, Pitcairn, or Boerhaave, This made me 
m pair iving any true and juſt account 
of a phænomenon 2 ſo por are be ex- 
plained ; until at length, meditating upon the riſe and 
fingular courſe of the nerves of the diaphragm, 1 
thought I could perceive a neceſſity of their being al- 
ternately compreſſed, and again ſet at liberty, ſo as to 
S contraction and relaxation of that 

The diaphragm is the chief organ of reſpiration; to 


1 he belly, 
the enlargement of the cavity of the " is more 
owing than to any remarkable change in the 


of the ſternum and ribs... If we conſider the origin 
and courſe of the nerves ok this muſcle, we ſhall be 
able to account for the alternate motion in reſpiration, 
as far at leaſt as it depends upon the motion of the 
hn... They _ on — middle cervical 
nerves, are conveyed by a long paſſage th 
the cavity of the dueffto the duphrogm. | "Sf 
The external air then gravitating -equally ; and 
therefore preſſing upon the hollow furfaces of the pul- 


_ monary; veſicles, and conſequently upon the mem- 


brane inveſting, the lungs: by the mediation of this 
coat of the lungs, that preſſure of the air ſhould be 
propagated to the' membrane lining the thorax. But 
now at the end of expiration, the thorax being collap- 
fed, conſider the natural contractility of the mem- 
branes, and fibres of the animals, and the reticulated 
work of muſcular fibres ſurrounding 


and you will conceive how the contractile pulmo- 
nary membranes and fibres will, by their re; action, 


in ſome meaſure ſupport the action of the inflating 


air; which therefore cannot preſs with its whole force 


© pon the pleura: ſo that in this ſuppoſed moment of 
ſpy at 1 of expiration, the preſſure of the ait 


upon theſe nerves muſt be leſs than upon the other 
parts of the body, to which the atmoſphere has 2 
0 4 * 2 45 ' freer 


Serre 2 


the lungs, and 
every way pervading and ſtrengthening this ſubſtance, 
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freer. acceſs. Whence the liquor of the nerves, or 
whatever influence is communicated by them, muſt 
find a more free paſſage to the midriff, whereby. it 
immediately contracts itſelf, and by the enlargement 
of the thorax . inſpiration commenceth. During the 
courle of which, theſe nerves continue freer from com- 
preflion, by the inflation of the lungs ſtretching more 


and more the, conttactile pulmonary fibres, which 


therefare do more and more ſupport the preſſure of 
the atmoſphere, | | | 

After expiration, inſpiration muſt neceſſarily ſuc- 
ceed, till the thorax ſhall have acquired its ordinary 
enlargement, by the natural and ordinary depreſſion 
of the diaphragm, Then the air being rarified by the 


heat af the breaſt, and not finding a free enough exit 


by the narrow flit of the glottis, will, preſs every v 
the lungs; which preſſure will be forcibly propagated 
to the containing pleura, and to the phrenick nerves. 
Hence their influence muſt ceaſe, and the diaphragm 
be relaxed, and reſpiration ſucceed by the ſpontaneous 
reſtitution of the over-ſretch'd peritonzum and abdo- 
minal muſcles : For theſe compreſſing their contained 
viſcers, muſt puſh the midriff into the thorax, and fo 
17g A more forcibly than their own, natu- 
ral contractility. Thus then the preſſure of the lungs 
upon the. pleura and. phrenic nerves muſt ſubſiſt all the 
time of expiration, untill at its end every ting Fore to 
a (tate of equilibrium z wherein the cantraQility of the 
lungs bearing off ſome ſmall part of the 3 of the 
atmoſphere from the pleura, the ſpirits find a free paſ- 
ſage thro? the phrenic nerves, the diaphragm is con- 

the air inſpired, which very ſoon comes 
to be expelled in the manner juſt now; expreſſed. 


But ſince beſide the action of the mudriff, the figure 
and capacity of the thorax ſuffers a conſiderable change 


in reſpiration, by the contraction chiefly of the inter- 
coſtal muſcles, and that eſpedally in women ; the 


next ſtep ſhould. be to conlider the condition of the 
netves belonging to theſe muſcles; whereby from an 


alternate compreſſion, or ſome ſuch mecl niſm," the 
a 5 | | muſcl, 
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muſcles may ſuffer an alternate contraction and relax · ¶ vp 


n. 
Theſe nerves, even before they are received be- dif 
tween the double row of intercoſtal , muſcles, are ſo ing 
well defended by the tenſe and firm pleura covering ext 
them at the fide of the ſpine, that the variety of the in 
preſſure of the lungs muſt have much leſs influence on ſel 
them, than upon the phrenics ; and conſequently the 
intercoſtal muſcles cannot be ſatisfactorily explained in 
the manner abovementioned, perhaps for want of 
being perfectly acquainted with every minute circum- | 
ſtance relating to the ſtructure of theſe muſcles, and a | 
of the blood-veſſels and nerves belonging to them. wh 
From the foregoing doctrine may be underſtood, the 
why a foetus in the time of geſtation, never dilates its ſm 
thorax, nor at any time before the birth, performs on 


even flowly the motions of inſpiration and expiration mi 
ſucceſſively. In geſtation, while the foetus continues ag 
envelop'd in the ſecundines, and immerſed in the tut 
colliquamentum amnii, the phrenic nerves are too Ar 


much compreſſed to allow a free paſſage of the ſpirits 
to the diaphragm; but as ſoon as the animal enjoys Wl bo 


the external air from the leaſt motion of the breaſt, anc 
the E nerves which were formerly compreſſed ob 
by the lungs, have a part of that preſſure taken off, fin 


and being at more freedom, will contract the midriff, be 
which being once ſet a going, will for ever ſuffer an the 
alternate contraction and relaxation. while the animal ane 


. 


| continues in life and health, 


An efſay concerning. the analyſis of buman blood, rall 
by Dr. GORE MARTINR, Phyfician at fan 
St. Andrew's, Vol. II. art. 7. 


85 I. The * a beterogentous maſs. Mal 

_.. 1 : | 2 35 5 p. 1 

- EE blood which in its eruption from the veſ a ( 
Iſels, appears an uniform red _— is com- 0 
poied of particles, differing as greatly from one ano- 0 


ther, as the variety of ingredients of which it is made 
* 2 | | ups 


©» 


os | * 
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vp, or as the various forms it aſſumes in the animal 
machine. - Hippocrates (a) from the various effects of 
different medicines, and from ſome particles diſplay- 
ing themſelves in a morbid ſtate, inferred the prior 
exiſtence of diſſimilar particles in the blood, although 
in a ſound tate, they do not ſenſibly diſcover them- 
ſelves. . 


II. Its compoſition according to the ancients. 


2. The moſt obvious compoſition of the blood is of 
a thin watery liquor, and a thick reddiſh lump, into 
which it readily ſeparates (b), upon its emiſſion out of 
the body, throwing off at the ſame time a volatile 
ſmelling ſteam (e). The red part the ancients looked 
on as the true proper blood (d). The redneſs of the 
muſcles and other parts they reckoned the effects of 
a greater quantity of theſe red particles, whichaconſti- 
tuted the firſt and chief element of the whole maſs: 
And they ſuppoſed the watery liquors (e), ſeparated 
from the kidneys and ſkin, and in other parts of the 
body, to be the product of the ſerum of the blood, 
and ſo the phlegm came to be the ſecond element. And 
obſerving this commonly of a yellowiſh colour, and 
finding a conſiderable quantity of bile of that hue to 
be ſecerned from the blood, they concluded it to be 
the product of theſe particles tinging the ſerum, and 
. element of the ſanguineous maſs. This too 
they thought frequently to be ſecerned by medicines, 
which therefore they called cholagogues. And laftly, 
becauſe the under of the craſſamentum is gene- 
rally. of a dark colour, they reckoned it to be of the 
lame nature with the liquor of the ſpleen, and the black- 


(a) De yet. Med. xxiv. De nat. hum, v. vi. viii. F | 
(c) Helmont. op. p. 577. Cornel. progymn. phyſ. 7. p. 290. 

Malpigh. de "PLN 9, p. 130. Bellin” epule. ad Pitcarn bo. 
! N 


Pp TIS > 

(b) Galen, de Elem. 1, 2. De melanch. 11. Avicen. lib. 1. 
Fen. f. doRt, iv. cap. 1. p. 23. 

9 Hippocrat, de Gland. 1, 6. | 

e) Vid. Galen com. in iii. epidem. 1. 5. 1 
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iſn liquors thrown out of the body by vomit or ſtool; 
And ſuch they called black bile, which they reckone4 
as the fourth element of the blood. And this doctrine 
of the compoſition of the blood, as made upof theſe four 
elements, was moſt carefully cultivated, and the t 
and practice of medicine adapted thereto in all time, 
from the days of Hippocrates, till the laſt age, whenit 
began to give way to principles of another kind : The 
chemiſts ſet up a laboratory, and the philoſopher 
and mathematicians introduced their diagrams into the 
animal ſyſtem. 
3. From the blood are produced phlegm, bile, and 
what the ancients called melancholy, and conſequently 
all theſe exiſt, at leaſt virtually, in the blood, and ſo 
may we fay of the ſaliva, &c. and of the arteries 
bones, &c. but not infer that all theſe did formerly 
exiſt in the ſame form, as elements or principles 
thereof, What a great ſhare of their preſent form and 
appearance do theſe various liquors and particles owe 
to the action of the organs, to which they belong, 
and to the various combinations and circumſtances 
they undergo? 


III. The chemical analyſis of the blood. 


4. The fiſt philoſophers (a) repreſented the human 
blood as the product of air, ſome as of fire, ſome 3 
of water, and others as of earth ; and ſome thought 
it was (b) an aggregate of theſe elements blended to- 
gether. But the c 
- Poſition of the blood beyond diſpute. By diſtil lation 
they reſolved it into water, ſulphur, ſalt, and earth, 
and theſe they affirmed to be the true principles of 
which it is compounded. 

5. But all we can juſtly conclude from their expe- 

riments, is, That the blood upon ſuch a heat being 
applied to it, and in ſuch and ſuch circumſtances 5 
capable to exhibit ſuch and ſuch ſubſtances of various 


(a) Vid. Hippocrat. de nat. hum. 1. 
(6 Vid. Galen. de decr. Hippocr. &c. viii. 7. 


forms 
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forms and natures, tho* theſe never could exiſt in a 
living animal. Indeed there is plainly a great deal of 
water in our blood. There is likewiſe ſulphur too, 
or the inflammable principle. The great quantity of 
oil wherewith all our aliments abound, furniſh it ſuf- 
ficiently, and the fat exiſting in all animals, ſhews 

ty of it in the blood, from which it is ſecreted. 
n ſome circumſtances we can diſcover the oily 
particles circulating in the maſs of blood (a), Innu- 
merable conſiderations, even the taſte itſelf, convince 
us of falt in the blood; and there is no room to doubt 
of earthy particles likewiſe exiſting therein. And the 
air-pump (b) as well as the fire (c), and other opera- 
tions (d) ſhew there 1s air in the blood. But all theſe 
elements, as they are called, can neither exiſt in 
the blood, nor make up its compoſition in the 
ſenſe which the chemiſts uſed to underftand them. 
The aerial particles never exert their elaſtic force in a 
healthy ſtate (e), and the fetid, volatile and fixed oils 
and the alcaline ſalts are entirely the effects of a proceſs 
which can never exiſt in the animal body (f), and of a 
degree of heat which no living creature, is able to 


bear (g). 
IV. The Carteſian bypothefis of the particles of 
; | the blood, Sc. = 


6. Des Cartes and his diſciples introduced the par- 
ticles of his elements into the animal machine. Spheres, 
cubes, - priſms, &c. circulated in the blood, paſſing 
through various channels and orifices fitted to them. 

7. But all the veſſels of an animal affect a round 


figure (h), the neceſſity of which is fully made out by 


(a) Malpigh. de oment. p. 42. Vit. poſthum. p. 9a. 
(b) Boyle in Phil. Tranſ. 63. abr. ii. p. 228, &c. 

(c) Hales Veg. Stat. vi. exp. 49- p. 166. 

(4) Papin, in Phil. Tranf. 121. abr. ii. p. 247. 

(ce) Boerh. chem. i. p. 525. 

(f) Helmont. oper. p. 91, 6, 7. Boerh. Chem. ii. Proceſs 119. 
(g) Boerh. ibid. N 

(b) Fabric. ab Aquapend. de form. ft. ii. 2. p. 8 1. Gliſſon. de 


ventric. &c. xXiii. 21. i : g 
Pt; -. 4 1 2 Pitcairn, 
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Pitcairn (a). We can perceive no variouſly gow 
corpuſcles in the blood. All we can diſcern, with the 
beſt microſcopes, are ſpherical particles fwimming in 
a pellucid liquor (b), and this leads us to a jufter and 
more intelligible analy ſis of the blood. 


v. "The blood made up of globules of different orders or 


magnitudes. 


8. By numberleſs obſervations, Leeuwenhoeck has 
ſhewn the largeſt particles of the blood to be thoſe 
which tinge it of a red colour, and which therefore 
chiefly make up the craſſamentum of extravaſated 
cruor. They are of a certain determined magnitude (c) 
the ſame in different parts of the ſame animal, and 
even in different animals, however differing in bulk; 
of the ſame fize in an ox as in a ſheep (d). And theſe 
plano-oval particles in the blood of fowls and fiſhes, 
which reſemble thoſe globules of terreftrial animals, 
are the ſame in the greateſt whales as in an eel; the 
fame in an eagle as in a ſparrow. Theſe we all 
the great red globules of the blood, or the globules 
of the firſt order. = oy 
9. Leeuwenhoeck diſcovered thecompoſition of theſc 
22 which he found (e) made up of ſix ſmaller 
2 cluſtered together in a regular way, and that 
o nicely, that in a perfect globe the compoſition 1s 
-imperceptible : But ſometimes he ſaw a red globule 
looſening and breaking into theſe compounding ſphe- 
rules, and ſometimes he perceived theſe running to- 
gether, and 82 the compoſition of a new red 
globule. Theſe ſmaller ſpherules we call globules of 
the ſecond order 


(a) Pitcairn. Diſſ. de circ. ſang. per Vaſa, &c. 5. 15. 

(b) Malpigh. Vit. poſth. p. 92. Phil. Tranſ. 102. p. 23. : 

(c) Arcan. nat. det. epiſt. 60. p. 78. Tabor. Exerc. Med. i. l. 
F. 2. — g 
(d) wenhoeck, ibid. & epiſt. 128. p. 220. 

(e) Ibid. Epiſt. 56. p. 8. Epiſt. 57. p. 36. Epitt. 128. p. 221, 
222. Anat. & contempl. contin. p. 119, 120, 121. | 
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10. This curious and accurate obſerver ſaw (a) in 


the chyle and blood a great many particles, fix times 
leſs than thoſe of the ſecond order, and thirty-ſix times 
leſs than the great red globules. The globules of the 


ſecond order are then to be looked on as compounded + 


of theſe ſmaller particles, which therefore are juſtly to 
be reckoned as another claſs, or globules of a third 
11. But moreover, though the ſmaller globules 
are perfectly tranſparent, and conſequently not di- 
ſtinguiſhable one from another, we are certain from 
fame Mr. Leeuwenhoeck's obſervations, that there are 
innumerable veſſels of ſuch a ſmallneſs that none of 
theſe hitherto mentioned globules ccan paſs; ſo that 
it is neceſſary to ſuppoſe inferior claſſes of globules of 


the fourth, fifth, fixth, &c. orders. hence by 


analogy we are to conceive globules of the third order 
made up of fix globules of the fourth, and theſe 


in made up of {ix of the fifth order, and ſo on 


h ſeveral degrees, the number whereof we are 
not to take upon us to determine. Leeuwenhoeck (b) 


{aw veſſels the wideneſs of which was leſs than the 


eighth part of the diameter of a red globule ; ſo 
that the | gangs paſſing through them ſhould be up- 
wards of five hundred times leſs than ſuch globules, 
and conſequently ſmaller than thoſe of the fourth 
order, Upon a careful examination (c) he could 
perceive ſtill ſmaller veſſels narrower than the tenth 
of the diameter of a red globule, and conſe- 

not capable of 2 ſpherules greater 
if a red globule were broken down into a thou- 
ſand Theſe ſhould almoſt coincide with glo- 


bales of the fifth order, 


12. What a beautiful harmony and regularity do we 
here perceive in the conſtruction of the mals of blood 
The globules of the firſt order are made up of fix 


(a) Arcan. nat. det. ep. 56. p. 12. Anat. & Cont. par. i. p. 
30, 34, 35. Contin. p. 119. 
(b) Anat. & Contempl. par. i. p. 31. 
(c) Ibid. p. 32. 
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* globules of the ſecond, theſe of fix of the third, theſ 
of fix of the fourth, and ſo on. And according) 
we find that the globules of the higher orders may 
be broken down mto their compounding particles 
In ſome «caſes that the blood may be turned ini 
ſerum was obſerved by Ariftotle (a) and Harvey (bj 
But Boerhaave (c) has moſt diſtinctly of all obſerved 
boy apt the globules of the higher orders are to loſe 
their contexture and, be broken down into the ſmalle 
compounding particles, when'tley are left to them 
ſelves, and without the aſſiſtance of the circulation, 
13. It ſeems well worth Nn that juſt fix 
ſmaller ſpherules ſhould make up a larger globe, if 
were to chuſe the moſt convenient and firmeſ 
way of conſtructing i it. In a coaleſcence of ſu 
every ſpherule i is in contact with other four, juſt in four® 
equidiſtant points. In fig. 1. and 2. of plate III. we have 
the fix ſmaller * but juſt touching one another 
before they run together. E . 1. we have a view? 
of five'of them, A, B, C, D, E, iq day + 
% og bu umn them vin . 2, we ſer 


| _ diftinily all the fix compound be hors, any 11 
them lying before and as r be In | 
and 4. we ſee the fame ſpherules adjuſted to 5 

nnother, and con into eats Beds where- 
„ er e by which ve 
conceive they her, and where they would 


8 were * diffolved and broke aſun- | 


From this conſtrution of the blood, Bohn's(d) | 
bubble in = red gon — 

uthoogh Bernie) ( 
p \(H, upon Godin for it to be 


fa obule on its arrival at a 
t paſſed into a wider 


tened and compreſſed a hd 


(e) Hiſt. animal. iii. 19. 8 
(b) De gen. animal. I. i. p 160 
-(c) Aphor.. $94, 95: Chem, ii, proc. 127. 
(d) Circ, Anat, xiii. ft 
te) Diſſ. de mot. = x54 1 21 
(f) Tentam. v. p. 135. | 
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nal, where it reaſſumed its former round figure, con- 
uded that this phenomenon was owing to an in- 
luded elaſtic fluid ; yet the common property of the 
articles of all fluids to aſſume on contact a ſpherical 
gure accounts for it in a more obvious as well as 
mple manner. 

15. Not only the compounding particles of each 
lobule are endued with this property, but hkewiſe 
he globules themſelves have a ſtrong mutual attrac- 
on. When extravaſated blood is left to itſelf, the red 
lobules run forcibly together, and ſqueeze out the 
tervening ſerum in ſome animals with a greater, 

others with a leſs force. This force in the blood 
f deers is ſo weak that it ſcarcely coagulates in- 
d a firm craſſamentum (a). On the contrary, in ſome 
treat and ſtrong beaſts, it becomes a tough and almoſt 
ndiſſoluble maſs : So that the blood of bulls was fre- 
quently drunk by the ancients i a moſt effectual poi- 
on (b).. Nay even the pellucid watery ſerum which 
onſiſts of globules of inferior orders, is very ready to 
ole its fluidity. Ina certain degree of heat, before 
much of it is exhaled, it becomes a firm and ſolid 
ſubſtance (). 

16. The fibres, which Malpighi ftrenuouſly aſſerted 
rere in the blood, are not to be found in it in a natu- 
ral ſtate (d). If they. were in the veſſels of animals, 
they muſt diſturb the circulation. And their exiſt- 
ence ſeems to be entirely owing to a ſubſequent pre- 
paration of extravaſated blood, whoſe viſcid parts by 
the heat of warm water, and conquaſſation, or ſome 
other ſimilar artifice, run together in ſuch new forms. 


(a) Ariſtot. hiſt. animal. iii. 19. part. animal. ii. 4. Meteo» 
rolog. iv. 7. Plin. hiſt. nat. xi. 38. 2 

(b) Herodot hift. iii, 15. Plin. hiſt. nat. xi. 33, Xx. 9. Xxiii. 
7. Plutarch. in vita Themiſtocl. 

le) Galzadius apud Barbat. Diff. de ſang. &c. p. 10. Boyle of 
fluids. &c. abr. i. p. 32 


9. 
(d) De polyp. cord. p. 125. Vit. poſthum. p. 4g. 
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VI. Of the temperaments denominated from the conflituent 
parts of the blood. 


- 19. All animals (I mean ſuch as we are chiefly con- 
cerned with) have globules of all the ſeveral orders 
ſcattered through their blood, but in no fixed propor- 
tion, which may likewiſe be affirmed of the conſti- 
tuent parts of the blood, when they are conſidered as 
giving riſe to the compounding humours of the anci- 
ents, and to the chemical elements. From the con- 
ſideration of which variety, it will be of uſe to take a 
view of the various temperaments of the human 
body, that we may the better underſtand the ſyſtems 
of the ancients, and alſo have ſome idea of a middle 
conſtitution, to which all the calculations relating to 
the properties of the blood are to be referred. 

18. If the blood be plentiful and abound with red 
globules, ſuch a ſtate will conſtitute the temperamen- 
tum ſanguineum ; the ſymptoms whereof are eaſily 
explained from theſe circumſtances. | 

19. When the red globules were ſcarce in the 
blood, and it was found thin and watery, this was 
called a phlegmatic temperament. \ 

20. If the blood had a great many thick, tough, 
and leſs moveable particles, theſe the ancients looked 
on as the chief ingredients in the atra bilis ; and ſuch 
a conſtitution was with them the temperamentum me- 
lancholicum; in which ſtate Boerhaave (o) thinks that 
the earthy and ſome of the more viſcid oily particles 
chiefly abound. 

21. Our aliments are generally of an aceſcent kind; 
but by the action of our bodies on them they are ſoon 
reduced to a neutral ſtate, the force of the circulation 
bringing the particles of the blood always farther and 
farther from their former acidity, animalizes them 
more and more, renders them volatile and perſpi- 


(o) Inſt, Med. 5 228. Aphor. $. 1092, 1097. 
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rable (a); and at length, if there be no new ſupplies 
or obſtacles to hinder it, diſpoſes them to an alcaleſ- 
cent ſtate (b), the breath ſtinks (e) and the blood 
turns putrid (d). Now the bile is found (e) to have 
undergone a long courſe before it is ſecreted from 
the reſt of the blood, and to he one of the moſt 

fect animal liquors, and the furtheſt removed 
from any aceſcent quality; and in plenty and per- 
fection in thoſe who have a ftrong circulation, and 
all their vital operations carried on with vigour (f )- 
Such a conſtitution going to too great a height the 
ancients called a choleric or bilious hot tempera- 
ment (g). 
22, The direct contrary of which, importing an 
irregular and weak circulation, and not ſufficient to 
overcome, and alter the diſpoſition of our aliments, 
ſeems to coincide in a great meaſure with the ca- 
chexia of the ancients (h); which might be looked on 
as a ſort of temperament, and a deviation from the 
natural and regular conſtitution z and not ſo proper- 
ly to be a particular diſeaſe, as a ftate of the body 
giving riſe to a great many diſeaſes eafily flowing from 
ſuch a ſtate. And this frequently falls in with the 
phlegmatic temperament ; as on the other hand the 
ſanguineous and choleric are often blended together. 
Other general deviations of the body from a middle 
ſtate might be called temperamentum oleoſum, falinum, 
calidum, frigidum, &c. 

23. The blood which is as it were in a middle ſtate 
between all theſe, which has neither too much cruor 
nor too much ſerum, nor too much earth, ſalt, or oil, 


(a) Helmont. p. 91, 4. p. 148, 31. p. 149, 34. p. 150, &c. 39. 
(b) Vid. Boerh. Aphor. $. 80, 109. Chem. proc. 88. p. 293. 
(c) Proc. gg. p. 313. | 
00 Proc. 100. p. 323. 
) Vid. Boerh. Init; Med. 6 99. p. 350. 
(f) Hoffman. med. rat. i. p. 182. 
Ig) Ariſtot. Prob. xiii. 7. Pati on. Satir. f. 128. Martial. Epigr. 
iv. 4. Aul. Gell. ii. 23. 
(h) Vid. Aret, de Chronic. cauſ. &c. i. 16. Cæl. Aurelian. 
Ch ronic, iii. 6. 
. nor 
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nor the product of too weak nor too ſtrong a circula- 
tion, we call the blood of a regular conſtitution, or 
middle temperament, to which the reſt are to be re- 
ferred, and which people are underſtood to mean 


when they ſpeak of the blood in general and in a 


found ſtate. All are very liable to a deviation from 
this middle ſtate. The blood of young ones is ge- 
nerally thin and watery, that of old people thick and 
black, but the middle-aged folks are readieſt to have 
a biliary and ſanguineous diſpoſition. 


VII. The proportions of the chemical elements. 


24: The ancients did not pretend to determine the 
proportions which their four elements bear to one 
another. But the chymiſts have had a better opportunity 
to make a tolerable eſtimate of the quantity of their 
principles of the human blood, which however 1s not 
to be expected perfectly exact, or nearly alike in all 


trials. However by way of example, we ſhall take an ex- 


periment of the accurate Mr. Boyle (a), who by diſtilling 
ten ounces and ſeventy three grains of human blood 
at a flow fire, found it to yield the following ſub- 
ſtances. ' 
' Grains, 
Phlegm rifing by a gentle heat differing lit-) 
tle (b) from common water, with two 76 3527 
three grains of volatile ſalt diſſolved in it 
Volatile parts loſt in diſtillation, of the ſame 7 266 
nature with the collected phlegm - - 5 
And ſo theſe two phlegms put together 3793 


The dry ſubſtance or reſiduum of this diftil- T 1080 
lation - ** - 5 
This reſiduum diſtilled a ſecond time at a ſtronger 


fire gave 
Fatid oil - * - 0 1 168 


(a) Hiſt. hum. blood, p. 231. abr. ili. p. 459. 


tb) Vid. Vieuſſens in Phil. Tranſ. 241. abr. iii. p. 243- 


Dry 
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Dry volatile ſalt purified from its * - 
ſpirit - I - 

Volatile faline ſpirit collected 

Particles loſt, partly this ſaline ſpirit, and 
partly air, which in this period of the di- > 427 
ſtillation begins to riſe (a/ 

The air thrown off by ſuch a diftillation, 
according to Hales's 2 (b), 171 
ſhould be - - 

And ſo the ſpirit loſt was . 256 

Which added to forty eight oraing, the 
former volatile ſaline * 3 - 7 304 

Caput mortuum 80o - 372 

The gr. 168 of fœtid oil analyſed in n Vieuſſens's 

way (c) ſhould have given 


Saline ſpirit a * A 99 
Yellow thick oil - - - 60 
Fixed falt - - - - 6 3 
Fixed earth - 6 


The gr. 304, and gr. 99 of ſaline foil, making in 


al gr. 403, analyſed according to a like method (d), 


ſhould have given, 
Water — — 278 
Volatile falt —— — 125 
@ Caput mortuum gr. 372. calcined gave 
ixed falt —— — 18 
Moſt fixed earth 26 
Particles evaporated in the open fire — 328 


The proportions of whoſe ingredients cannot well 


be determined; but from ſome ſort of analogy we 


gueſs them to be about theſe fol lowing, neglecting the 


ar, which was diſſipated at t this time. 


(a) Hales Veg. Stat. Exp. 49. p. 167. Exp. 51. p. 168. 


(b) Ibid. Exper. 49. p. 166. 
(c) Phil. Tranſ. 241. Abr. iii. p. 245. 


(d) Boyle hiſt. hum. bl. p. 112, 125, 126, 242. Abr. ili. p. 473. 


475. 


Grains 
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| Grains 
Oil — — — 273 
Salt — — — 22 
Earth — — — 33 


From all which, the blood being unity, and con- 
ſiſting of gr. 4873, a chemiſt would reckon theſe 
elements in the following proportions: 


Water %%%ͤͤͤ 6 00” --- -'£ 
EF - j< 3 = .-2 
Salt — —— 3 => 
z - S853 2 
Air he ws. as «+: ee. 


Ing, © 
25. The watery or phlegmatic part of the blood 
abounds above the other principles. It takes up; 
parts of the whole mals, and other experiments (a) 
ſhew it ſtill in a greater quantity : And it exceeds the 
oil above a dozen times; and the oil is in greater plenty 
than any of the reſt of the ingredients. However 
ſome of theſe elements may till be reſolved into one 
another, or into more ſimple parts, ſo as to increaſe 
or diminiſh the above proportions. 


VIII. The proportional quantities of the globules of 
different orders. 


26. In cold and ſufficiently coagulated blood, the 
tough craſſamentum and its ſurrounding fluid, ſerum, 
are (b) ordinarily found to be pretty nearly equal to 
one another. And Jurin ſuppoſes (c) the interſtices 
of the red globules of the craſſamentum to be nearly 
equal to the en themſelves, ſo as to render 
them 3 of the whole maſs. | 

27. The interſtices would indeed take up almoſt 
ſuch a ſpace if the 2 were all regularly diſpoſed 
fo as to lye perpendicular over one another in a ſquare 


(a) Boerh. Chem. ii. proc. 119. 
(b) Vid. Boyle hiſt. hum. bl. p. 252. Abr. iii. p. 460. 
(c) Phil. Tranſ. 361, Abr. v. 1. p. 326. 


form. 
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form. But it is plain they could not well ſubſiſt in 
that ſtate : Their natural — be readier to 
diſpoſe them in a more compact figure, as perhaps in 
a uincuncia order or the like And in ſuch va by a 
calculation differing conſiderably from Tabor's (a) I 
find that the interſperſed ſpaces put all together would 
take up but + of the eraſſamentum, and the blood- 
globules 4 thereof : So that on this ſuppoſition theſe 
would be 3 of the whole maſs. But neither is it likely 
they ſhould be ſo very regularly and compactly diſpoſed ; 
and therefore, making ſome allowances for irregularities, 
it may ſeem reaſonable rather to reckon that theſe 
globules ſhould take up only about +5 of the craſſa- 
mentum, and conſequently + or + of the maſs and the 
ſerous part to take up the other 3 thereof. In this 
caſe the red globules being ſuppoſed to be ſcattered 
uniformly through the blood; their mean diſtance from 
one another by a geometrical calculation comes out 
about 4 of their diameters: And this fails in nearly 
with Tabor's (b) obſervation, which however could 
not well be made with ſufficient accuracy. 

28. Now as the blood is a compound of globules of 
all the ſeveral orders, ſo is the ſerum a compound of 
the globules of the ſecond order, and of all the inferior 
orders, And as the red globules, or thoſe of the firſt 
order, take up + of the whole maſs, ſo from analogy 
thoſe of the ſecond order ſhould take up a third part 
of the ſerum, the other two thirds are made up of 
globules of the third and ſubſequent orders, and ſo on 
iu this progreſſion, 

The entire maſs of blood 


— — 1 
Globules of the firſt order — — 
Serum — — — 
Globules of the ſecond order — 
The reſt of the ſerum conſiſting of globules 7 4 

of the third and inferior orders * 
Globules of the third order —— * 7 


(a) Exerc. med. i. 1. $. 5. p. 61. (b] Ibid. p. 60. 
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The remainder of the ſerum being globules? , 
of the fourth and inferior orders — K. 


Globules of the fourth order 4 
The remainder, being globules of the fifth : 
and inferior orders — RI { 7 


Globules of the fifth order * 
The remainder, being globules of the ſixth? , 
and inferior orders 77 
Aggregate of the ſeventh and inferior orders — 

| Globules of the ſeventh order SD. 
Aggregate of the eighth and inferior orders — , 
Globules of the eighth order  —— 1 
Aggregate of the ninth and inferior orders q. p., 


—̃ä( Dſ?m½— 


Globules of the ninth order Ky: 
Aggregate of the tenth and inferior orders q. p. 4 
Globules of the tenth order — 5 


Aggregate of the globules of the eleventh , 
— inferior orders if there be ſuch — 955 


IX. The denſity of the maſs of blood. 


29. Having thus conſidered the ſeveral quantitics 
of the compounding particles of the blood, it's ſpecihc 
gravity comes next to be conſidered. Dr, Jurin (a) 

ound the denſity of the blood to be 1054. 3 
far as I can judge by comparing it with rani-water, 
and taking great care that there were no bubbles 
of air in the blood when I made my experiments, | 
found their denſities as 1000 to 1056 or 1057, or as 
18 to 19. q. p. Perhaps the water I uſed being light- 
er than the water made uſe of in Dr. Jurin's experi- 
ments might occaſion this ſmall variation. 

30. But we muſt obſerve a very remarkable diffe- 
rence in the blood according to its different ſtates; 
whether as circulating in the veſſels of the animal, or 
as it is expoſed to the cold air, in which condition we 
commonly examine it; from whence after ſufficient 


(a) Phil. Tranſ. 361. Abr. v. i. p. 324. 


3 allowan:c3, 


„ re e 
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allowances, we muſt inveſtigate its real and natural 
denfity while in a live ſtate. All bodies are con- 
denſed by cold and expanded again by heat ; there- 
fore cold blood is ſpecifically heavier than the warm 
fluids circulating in the veſſels of a living animal, but 
by how great an odds 1s not eaſy to be determined, 

31. Some eſtimate the heat and denſity of the liv- 
ing blood upon its firſt emiſſion : In which caſe, in 
its exit, and while you collect a ſufficient quantity to 
make your experiment, it has loft conſiderably both 
of its heat and natural expanſion, 

32, One would be ready to judge of the expanſion 
of blood from what we find it in water. Now Dr. 
Halley (a) found water reaſonably cold but not freez- 
ing, to be expanded ,\, part by boiling ; that is, as 


I judge, from 12 degrees to 34 in a thermometer 


conſtructed in Sir Iſaac Newton's way : The ſame dif- 
ference was aſſigned by Leeuwenhoeck (b). Whznce 
water in a temperate degree of heat, about four de- 
grees, ſhould be expanded r part, by the heat of 
12 degrees, ; to which I find the thermometer 
ries by the blood of thoſe living animals whoſe vital 
operations come neareſt to the human, not 14 degrees 
and p, as Sir Iſaac Newton (c) and Mr. Hales (d) 
by ſome miſtake reckoned it. But by repeating ſome 
experiments of this nature, I could not perceive the 
expanſion to be near ſo great, as is deduced from 
Hilley's and Leeuwenhocck's experiments. Perhaps 
in their boiling water there were ſome air-bubbles. 

33. This makes me ſuſpe& likewiſe ſome miſtake 
in Tabor's experiment (e), by which he determined 
the cold ſerum, when brought to the temperature of 
living blood to be expanded d part. 

34. Weighing carefully a certain quantity of human 
blood, drawn — a man in health in the morning, 


(a) Phil. Tranſ. 197. Abr. ii. p. 34. 

(b) Arcan, Nat. det. ep. 68. p. 214. 

(-) Phil. Tranſ. 270. Abr. iv. 2. p. 2. 

(d) Veg. Stat. i. Exp. 20. p. 59. 

(<) Exerc. med. i. 1. $ 7. p. 63. R | p 
| and 
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and flowing directly into a phial which was immerſed 
in water, which raiſed the liquor in the thermometer 
to 12, 8 degres; and then letting it cool in a temperate 
air, about four degrees, I found it condenſed ,:. 
part. So that the denſity of the blood in living anj- 
mals is to its denfity when reduced to the coldneſs of 
temperate air as 134 to 135 or 9924 to 1000, Water 
and urine tried the ſame way ſuffered very near the 
ſame degrees of rarefaction and condenſation. Hog's 
blood ſeemed to undergo ſome greater change, but no 
greater than what might flow from a greater quantity 
of oily 1 in its compoſition. 

35. There is one conſideration too often neglected 
The veſſels in which our areometrical experiments are 
performed, ſuffer likewiſe a dilatation by the appli- 
cation of heat, though in a much leſs degree than the 
contained fluids. It 1s the exceſs of the expanſion of 
theſe above the dilatation of the containing veſſels that 
18 commonly recorded in obſervations of this kind : 
But they muſt both be taken in to determine the real 
changes the fluids undergo in the different ftates of 
heat and cold. Glaſs may be lengthened by the heat 
of the human body about +4 part of its dimenſions; 
ſo that a thin glaſs phial ſhall be enlarged in its con- 
tents about -;:4 part. Whence the real denſity of 
cold blood to its denſity when circulating in a live 
animal comes out in a compound ratio of 135 to 134, 
and 400 to 399. And ſo we may conclude the real 
denſities of water and blood to be in theſe proportions, 

Water in a temperate degree of heat 1009 
Freezing —— — 1003 
Of the heat of the blood in the human body y90 

Blood of the heat of temperate air 1050 

In it's natural living ſtate | 1045; 

36. Hence we ſhall be able to determine the weight 


of a =_ bulk of blood, which is not ſo accurately 


done hitherto as it deſerves: This being of ſingular 
uſe in our enquiries concerning the velocities, mo- 
ments, &c. of the circulating liquors, and the forces 


of the heart and other organs in the animal machine. 
From 


cet &S KDh<*# q=«@ - DSS +4 mn = 4 


* 
at a Mun Ma allot. * 
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From accurate experiments we conclude a cubic inch 


of rain-water to weigh 2534 grains. Whence a cubic 


inch of warm blood will be equal to 2644 grains, and 
an ounce of blood will be 1,813 inches. An aver- 
dupois ounce is found to weigh 437% grains, and there- 
fore is in water equal to 1,727 inches; and 1,6526 
inches of warm blood. 

Seeing a cube is to its inſcribed ſphere as 1 to 
0, 5236, a globe of water of an inch diameter muſt 
weigh 1325 grains and a ſphere of blood of the 
fame ſize, 138 grains. 


X. The denfſi:i 4 of the globules of different orders. 


37. We formerly found (2) the denſity of cold 
blood to be 1056. Jurin concludes (5) the ſpecific 
weight of ſerum to be only 1030; Tabor's obſervation Q 
makes it 1031 3 and I found it nearly the ſame, 
that when compared to ſimpid rain- water, it may ſafe- 
ly enough be reckoned 1032, which is then ar part 
lighter than blood. The ſerum therefore when re- 
duced. to the heat of live blood ſhould be 1032 x 
1021 3. 

38. Since the craſſamentum is about one half of the 
whole maſs (d), it, when taken by itſelf, muſt as far 
exceed in denſity the common maſs as this does the 
ſerum 3 and conſequently ſhould be 1080, to which 
computation experience comes very near. For at a 
medium of ſeveral trials Dr. Jurin found it (e) 1084. 
The very different conſiſtence of the craſſamentum of 
the blood of different perſons will not allow us to ex- 


| 1 a great uniformity in ſuch experiments; however 


found it generally ſomething above 1080. Per- 
haps the handling of it might have ſqueezed out ſe- 
veral of the thinner and lighter particles of the inter- 
ſperſed ſerum; ſo that we found it ſpecifically heavier 
than naturally it ſhould have been. 


(a) $. 29. (d) Phil. Tranſ. 361. Abr. v. 1. p. 423. 
e) Exerc. med. 1. 1. 9. 7. () F. 26. (e) Phu. Tran. 


ibid. p. 325, 
2 39. About 


vr 
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39. About twothirds of this crafſamentum are taken 
up by red globules, the other third by ſerum (a), 
from whence the denſity of theſe globules is found 
1104. It comes out the ſame from our former deter. 
minations of the denſity of ſerum as 1032 (b), and 
that of blood as 1056 (c), and the red globules being 
+ of the entire maſs of blood (d). It is true Jurin 
. (e) reckoned the ſpecific gravity of the blood globules 
to be 1126, but he ſuppoſed the quantity of theſe 
globules to be only + of the whole maſs ; whereas 
the former reaſons obliged us to reckon them a third 
thereof. So then the true denſity of a red globule 
circulating in the blood of a living man is 1104 x 
Tos = 1093. 

40. And thus we have found that the red glo- 
bules are the heavieſt parts of the blood, and that they 
as well as the groſſer ſerum, by being broken down 
into ſmaller globules, loſe ſomething of their ſpecific 
weight. So. that it is very obvious to infer, that as 
the globules of the firſt order are the denſeſt as well 
as the biggeſt particles of the blood, ſo theſe of the 
ſecond order come neareſt to them in each of theſe 
properties. Theſe of the third order as they are 
ſmaller, ſo are they ſpecifically lighter than the preced- 
ing, but bigger and heavier than the globules of the 
fourth and ſubſequent orders, and fo on : So that we 
are to conceive the maſs of blood as made up of a 
congeries of ſpherules differing in denſity, as well as 
magnitude, 1 

41. We have been able to determine the real den- 
ſity of the red globules; but how ſhall we arrive at 
any knowledge of the globules of the inferior orders! 


We have the denſity of the maſs of blood 1045 (f), 


of the red globules 1093, and of the ſerum 1022 3 
and from theſe three data we ſhall neceſſarily have a 
very regular and conſiſtent ſeries, if we reckon the dit- 
ferences of denſity between any order and its ſubſe- 


a) 6. 27. b) F. 37. (c) F. 29. d) F. 27. 
1 Fail. Tranf ibid. 326, — 9 ( 7 fo = 


2 quent 
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ent one to be a third part greater than the dif- 
between that ſubſequent one and what imme- 
diately ſucceeds it. Thus if a, g, y, J, &c. be the den» 
ſities of the orders A, B, C, D, &. Then -g x4 
will be equal to Þ—y, and Þ—y *; equal to y—8, 
and fo on; theſe differences of denſities decreafing in 
2 geometrical proportion; ſo that at length the very 
minute globules of the inferior orders come all to be 
nearly of the ſame ſpecific weight; by this rule the 
ſpecific weights of the ſeveral orders of globules, are 
in the following proportions, 
The maſs of warm blood or the globules * 
of the firſt and all the ſubſequent orders, 54 
Globules of the firſt order, 1093 
The ſerum, or globules of the ſecond, and N 022 
all the ſubſequent orders, — 
Globules of the ſecond order, — 1053 
Globules of the third and ſubſequent orders, 1006 
Globules of the third order, — 1027 
Globules of the fourth and ſubſequent orders, 995 
Globules of the fourth order, 1009 
Globules of the fifth and ſubſequent orders, - 988 
Globules of the fifth order, — 998 
Globules of the ſixth and ſubſequent orders, 984 
Globules of the ſixth order —ͤ— 990 
Globules of the ſeventh and ſubſequent orders, 980 
Globules of the ſeventh order, — 985 
Globules of the eighth and ſubſequent orders, 978 
Globules of the eighth order, — 98 
Globules of the ninth and ſubſequent orders, 977 
Globules of the ninth order, — 979 
Globules of the tenth, and ſubſequent orders, 976 
Globules of the tenth order, — 977 
42. We are not to wonder that the globules of the 
ſeventh, and all the lower orders, are ſpecifically 
lighter than water of the ſame degree of heat; they 
take up only the eleventh part of the mals of blood (a). 
And the liquors of our bodies are all ſtored with light 


(a) F. 28. 


Z 2 oily 
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oily particles, and that in greater abundance than 
either with falt or earth (a); which therefore are ca. 
pable to render the parts of the blood lighter than 
water, were it not that the vis vitz, conſtantly ope. 
rating in the animal machine, the ſanguineous elements 
are wrought up and Ig together in ſuch a 
way as to render all the larger fized globules much 
denſer, and the whole maſs conſiderably heavier than 
water. 


XI. The diameters, magnitudes, weights, &c. of the 
' globules of the blood. 


43. From the conſtruction of the blood formerly 
deſcribed (b), it is plain that the quantity of matter 
of the globules of any order is ſix times the quantity of 
matter of the globules of the next ſucceeding order; 
and the ſame ratio would hold of their bulk or ſize, 
if they were all of the ſame denſity. But by their 
variety in this reſpect, their bulks do not exadtly 
follow this proportion; for theſe are directly as their 
— of matter, and inverſely as their reſpective 

pecifick weights. And their diameters are as the 
cube roots of theſe magnitudes, Thus the magnitude 
of a red globule, is to that of a globule of the ſecond 
order in a compound ratio of 1 to ; directly, and 1093 
to 1053 reciprocally ; that is, as 1 to 4,54. And their 
diameters as 1 to , r; and fo on of all the reſt as in 
the following table. 


(a) F. 24. (b) F. 9, Ke. 
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The orders;Quantities ——_— — 
of glo- — of the] of the glo- bo globules. 
* . folobules. | bules. 
I I I r 
bl 4 2 
6 5,78 1.795 
3 ES IF. NY 
36 33383 | 35234 
r 
216 199,4 5.842 
p I I I 
1296 1182 10,57 
6 1-0 I 1 
7770 | 704 * 
I I I 
46656 | 42033 34,77 
8 1 1 _ | 
279936 | 251249 | 63,1 
1 2 
1679616 | 15044 113 
1 — 
: 10077696 go000000] 208 


44. Theſe are the proportions the ſeveral orders of 
globules bear to one another : But it will be required 
to determine, if poſſible, their real dimenſions com- 
pared to ſome known magnitude. | 

45. Mr. Leeuwenhoeck reckoned (a) the diameter 
of a red globule of the firſt. order to be the r part 
of the diameter of a large grain of ſand, and conſe- 
quently 755555 part of its bulk. But this is ſome+ 
what too vague z he not having determined the real 
diameter of ſuch a grain of ſand : however, we may 
preſume he meant by it a grain of ſand of the larger 


(1) Anat. & eontempl. p. 35, & paſſim alibi. 
2 3 ſort, 
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ſort, the thickneſs whereof he judged to be about , 

t of an inch (a) ; and conſequently an inch ſhould 
2 3000 times broader than the diameter of a red 
globule. Tabor (b) computed it +5 part of an 
inch. But his method is not capable of the defired 
exactneſs. Jurin and Leeuwenhoeck both found the 
apparent diameter of a red globule to be N part of 
an inch (c). If this globule be ſuppoſed circulating in 
our body, and heated to the ordinary degree of liv. 


ing blood, then its diameter will be enlarged ; to wit, 


in the ratio of * 100 to J 99 (d), which is nearly 
in the ratio of 300 to 299. hence the true da- 
meter of a red globule in its natural ſtate comes out 
Are * 1, or 533757 part of an inch. In the ſame 
manner the diameter of a globule of the ſecond order 
is 3 to 7337-7 X T5757, or 7376-5 part of an inch: 
And ſo on thro” the other orders, as in the following 


Orders of 'Diameters of the| Orders of | Diameters Ws 
| [globules, | globules in parts] globules, | globules in parts 
of an inch. | of an inch. 
FE 1-408 6 K 
19335 | 37065 
2 . 173 
3470, 6 67228 
3 1 | 8 1 
5253 122000 
on A 9 I 
11295 I 218500 
r Ty : 
Ml ws....., © + oh nd 402170 


— 


| —— 


46. Sir Iſaac Newton (e) has determined the thick- 
neſs of a particle of water reflecting ſcarlet of the ſe- 
cond order of colours to be 13%%%%s parts, or gl 


(a) Anat. & eontempl. p. 39. (b) Exerc. med. i. 1.4. 3 
(c) Phil, Tranſ. 379. p. * e) 5 35. (e) Opticks ii. 2. p. 206. 
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part of an inch, which almoſt coincides with uit 
art of an inch, the diameter of the globules of the 
lood of the ſeventh order. | 
47. From hence it is eaſy to determine the real 
magnitudes of the globules of each of theſe orders. 
The bigneſs of a globule of the firſt order, is to a 
ſphere of an inch diameter in the triplicate ratio of 1 
to 1933 4, which is as 1 to 7228240000. | 
48. A ſphere of water of an inch diameter, weighs 
1324 grains; and therefore a ſphere of matter of the 
fame denſity with the red globules of blood ſhould 
weigh gr. 132 1 x 1883 = gr. 144,986, conſequently 
a grain ſhould be able to counterpoiſe 7, or 
498 54600 that is near fifty millions of ſanguineous glo- 
bules of the firſt order. What a prodigious minute+ 
neſs does this ſeem to be! And yet thele are the big- 
reſt particles which naturally exiſt in the ci 
Ruids of the human body, and immenſely bigger than 
the leſſer ſized globules ; and all of them are again to 
be conceived as made up ſtill of minuter particles, and 
elements of different kinds. 


An eſſay on the nutrition of the fetus in ute- 
ro, by Mr. JosxPH GIBSON, Surgeon at Leith, 
Member of the Society of Chirurgeon- Apothe- 
caries of Edinburgh, and City Projeſir of 
Midwifery. Vol. I. art. 13. 


HE way by which the foetus is maintained, is 
ſtill matter of diſpute, although it has been 
long debated by philoſophers and phyficians. In order 
to clear up this intricate ſubject, I ſhall, firſt, range 
and ſtate the different opinions of authors, together 
with the grounds and arguments which ſupport them; 
and by the way hint alſo at thoſe which oppoſe them. 
Secondly, I ſhall explain that opinion which appears 
to me to be moſt conſiſtent with tyath, and endea- 
vour to confirm it by evident facts, rational conſe- 
quences, and natural analogy. 
2 4 The 
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The firſt opinion is, That the fetus receives all its 
nouriſhment by the mouth. This was an early no- 
tion (a), but ſupported by an imaginary hypotheſis, 
That in the uterus there are little dugs, to which the 
embryo applies its mouth, and from thence ſucks itz 
aliment, and that therefore ſo ſoon as it is born, it 
draws its nouriſhment in the fame manner from the 
breaſt. Some of the moderns have added much ſtronget 
reaſons to prove, that the fœtus receives its nouriſh- 
ment by the mouth. Theſe are reducible either to a 
denial of any communication of the blood-veſſels of 
the mother and infant, or to an abſolute unfitneſs of 
the mother's blood for that purpoſe. | 

The denial of a communication betwixt the 
blood- veſſels of the mother and infant, depends on 
this, That there follows no blood upon the diviſion 
or ſeparation of the umbilic veſſels | a the cotyle- 
dons of brutes. But this is an inference too haſtily 


and inconſequentially drawn, from a true obſerva- 


tion : for the brute cotyledons differ from the human 
placenta, and upon the extraction of the umbilick 
veſiels from them, the ſockets in which they were 
lodged inſtantly purſe up by their proper elaſticity, 
and ſo prevent the leaſt drop of blood iſſuing: Where- 
as the uterine arteries of women having the umbilic 
veins of their proper foetus implanted, without any 
intervening medium, do conſtantly pour out blood 
upon the ſeparation of the placenta from the uterus, 
which is always in praportion to the elaſticity of the 
uterine veſſels, or the contraction of the womb. 

Mr. Jufficu maintains the nutrition of the fœtus by 
the mouth, from the conſideration of the unfitneſs of 
the maternal blood for its ſupport, aſſerting that there 
exiſt in it many fiery and but few alimentary par- 
ticles; and that its motion being too rapid would 
rather beat into diſorder the weak and tender parts of 
the embryo, than gradually extend and enereaſe it. 
The firſt two of theſe arguments are trifling and pre- 


(a) Plutarch, de Placitis Philoſophorum. lib, 5. cap. 16. 
W carious; 
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carious; nor does there appear to be much in the third; 
however, I ſhall have occaſion in the ſequel of this 
eſſay to obviate its force. , 

The ſecond way whereby the foetus was ſuppoſed 
to be nouriſhed, was by the umbilic veſſels, theſe 
only. The Stoic Philoſophers (a) taught this doctrine, 
os Hippocrates, Ariſtotle and Galen alſo allowed 
that the foetus received part of its nouriſhment this 
way, and therefore Andreas Laurentius (b), to whom 
ſoon afterwards Fabricius ab Aquapendente (e) aſſented, 
is the firſt among the medical tribe who adopted this 
opinion : But indeed many amongſt the moderns have 
defended this argument, _— whom Dr. Bellinger 
has treated proleſſedly of it (d). This gentleman 
takes for granted, the communication betwixt the 
mother and fœtus by the umbilic veſſels, and then 
endeavours to prove by negative arguments, that the 
mouth is not concerned in nouriſhing the feetus, 
and the liquor of the amnios is unfit for nouriſhment, 
and thence infers, that the fœtus muſt receive all its 
nouriſhment by the umbilical veſſels. I ſhall conſider 
his arguments as they lie in order, of which this is the 
firſt and principal one. That fince monſters have 
been brought forth perfectly formed, their want of 
mouths, or, in ſome, of heads, excepted, the foetus 
cannot therefore in a natural way be imagined to have 
its nouriſhment communicated to it by the mouth. 
This argument depends upon a very uncertain and 


| precarious ſuppoſition, namely, that the want of any 


part in an otherwiſe well grown monſtrous fœtus, 
proves it to be uſeleſs in a natural ſtate. Beſides, 
where monſters have been brought forth, or at leaſt 
having their mouths ſhut, this defect is often, if not 
always, found to be ſupplied by ſome other contri- 
vance. 

To prove this poſition, I ſhall mention two exam- 
ples, the firſt of theſe being recited by Dr. Gibſon, in 


(a) Plutarch de placit. philos. I. 5. c. 16. (b) Lib. 8. cap. 6. 
e) Lib, de format, feet. cap. 8. (d) De ſœt. nutrit. 


his 


K , . ˙ *» - 


womb, while it breathed not; but when it was born 
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his anatomy of human bodies (a) at ſome length, 


I muſt refer to the paſſage, and only tranſcribe his 
comment upon the diſſection. This wh he) is a 


plain confirmation of the foetus being nouriſhed by the 
mouth ; for the gula _ impervious, nature had 
formed a hole in the wind-pipe, and below in the 
gullet, for the liquor contained in the amnios to 
paſs into the ſtomach, which it might eaſily do without 
prejudice, or any fear of choaking the child in the 


and came to breath, there could be no longer any 
paſſage this way, and fo the infant was neceſſarily 
famiſhed. And agreeable to this, Vander Wiel (b) 
aſſures us, that at the Hague he ſaw a monſtrous 
lamb, who having no mouth, had its nouriſhment, 
during its ſtay in the womb, conveyed to it by an 
aperture in the lower part of the neck. But further, 
when this deviation from nature happens, and is not 
ſapplied in the manner I have hinted, the ſtomach is 
found empty, and there are few or no excrements in 
the guts (c). In fine, as the examples of ſuch mon- 
ſters are rare, neither extraordinary well vouched, 
nor often accurately examined, the arguments drawn 
from thence againſt the nutrition of the foetus by 
the mouth, can never be excluſive, and are ſuffi- 
ciently obviated by what I have already advanced. 

The Doctor's ſecond argument is, That the lips 
of all animals, even when naturally formed, are fo 
cloſely ſhut before their birth, that it is as difficult to 
open them as their eyes or noſtrils; wherefore the 
foetus can receive no part of its nouriſhment by the 
mouth. But this is an aſſertion againſt experience; for 
almoſt all fœtuſes when incloſed in the membranes, and 
ſwimming m the liquor of the amnas, have their mouths 
more or leſs open, and frequently their tongues hang out. 
The learned gentleman's third argument is, that 
tho? the mouth of the foetus in utero was open, and 
allowed to be capable of receiving nouriſhment by it, 


(a) L. 1c. 33. (bb) Vol. 2. Obſervat. 32. (le) Regner. 
Graat. de Mulicr. organ. gener. inſerv. cap. 15. 
allowed 
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yet the liquor of the amnas, in whith it ſwims, 1s not 
properfood for its ſupport; and this he takes to be ſuffi- 
ciently eſtabliſned from the following hiftory : A cer- 
tain woman, for ſome confiderable part of her - 
nancy, had laboured under a virulent gonorrhcea 3 
but by proper applications was cured tho (not lon 
before her time was up) the phyſician who attend 
being curious to know the circumſtances of her deli- 
very, was informed by the midwife and ſeveral other 
women then preſent, that when the waters broke, 
there was a ſtench fo offenſive, that ſome could ſcarce 
endure the room ; and the midwife affured him u 
the queſtion, that it was from the waters that ill ſmell 
aroſe ; notwithſtanding this, the child, which is a 
girl, and is ſtill living, was born well and healthy, 
but the membranes of the ſecundine were very ten- 
der, and almoſt rotten : How can it then be ima- 
gined, adds he, that this child could live upon ſuch 
waters for its food? or how was it poſſible, if it had 
received any of them into its ſtomach, that they ſhould 
not contaminate the tender viſcera, ſo as to have de- 
ſtroyed the foetus? But this hiſtory rather ſupports 
the very contrary doctrine; for the foetus was in 
greater hazard of being contaminated by having ſuch 
nouriſhment ſent immediately into the blood by the 
umbilic veſſels, than if it had received it by the mouth, 
for hereby its vitiated qualities might poſſibly have 
been altered. Hence Pitcairn (a) affirms, that many 
acid ſubſtances, when taken into the ſtomach, ſoon 
turn alcalious; and naturaliſts unanimouſly agree, 
that there are many poiſons, ſuch as that of aſps, 
vipers, &c. which are innocent when taken by the 
mouth, but fatal when immediately mixed with the 
blood (b) | 

(a) Diſſert. de opera quam præſtant corpora acida vel alkali, in 
curat. morborum. 
(b)- Noxia ſerpentum eſt admixto ſanguine peſtis, 

Morſa virus habent, & fatum dente minantur, 

Pocula morte carent 


Lucan. Pharſal. lib. ix. 
Non guſtu ſed in vulnere nocet. Celſ. lib, v. cap. 27. See alſo 

Gilen, de Tempera. Hb. iii. cap. 2. 
It 
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It muſt indeed be owned, that many poiſons prove 
deadly, when taken by the mouth, yet experience 
ſhews that they have more certain and ſudden effect 
when immediately mixed with the blood. But in 
this argument, what is innocent when mixed with the 
blood, is ſuppoſed when fatal taken by the mouth, or 
elſe that the placenta ſeparates the harmleſs and uſefu] 
from the hurtful, and ſends the one to the amniog, 
and the other to the foetus, 

The laſt argument is drawn from the analogy be- 
twixt the white of an egg, and the liquor in the am- 
nios. But as what he advances on this head ſtands 
in oppoſition to the diſcoveries of Malpighius and 
Bellini, I ſhall make a ſhort parallel between them. 

Bellinger maintains (a) that the ventricle is always 
inſeparably united to the yolk, but never adheres to 
the white, nor has any paſſages to it that are viſible 
by a microſcope z and thence concludes that the chick 
receives all 1ts nouriſhment from the yolk ; and there- 
fore infers that the liquor in the amnios in vivipa- 
rous (which 1s analogous to the white of the egg in 
oviparous) creatures, can be of no uſe in the nutri- 
tion of their fœtuſes. | | 

But Bellini (b) aſſerts, that a few hours after incu- 
bation, the tread leaves the yolk and aſcends to the 
air-bladder, where it remains till the excluſion of the 
chick. Malpighius (c) and Bellini demonſtrate that 
the yolk communicates but little to the chick, till 


within a few hours before it is hatch'd, when it is 


drawn in wholly by the inteſtinal duct of Steno, or 
rather of Needham (d), and by it is conveyed to the 
ilium, to be voided after its excluſion ; and therefore 
both affirm that the chick 1s nouriſhed moſtly by the 
white which is colliquated and forced into its bill by 
the air-bladder, 


(:) p. 49. (b) De mot. cord. prop. ix. (c) De form. 
pull. & de ovo inc ub. (4) De tor. feet. c. 4. Plutarch. loco 
antea citato. 


In 


c 


ch Lib. 8. c. 6. (e) De for. tot. cap. 8. [f) Exricitat. 57. 
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In the next place, I ſhall take notice of a third way, 
whereby Alcmeon of Crotona (a) ſuppoſed the fœtus 
to be nouriſhed, and that was by drawing to itſelf as 
a ſpunge nouriſhment on all ſides of its body: Beyond 
all doubt the parts and membranes of animals have 
an abſorbing quality: Wherefore the fœtus, by tak- 
ing up ſome portion of the liquor in the amnios, may 
in part be nouriſhed by the ſurface of the body, dur- 
ing the firſt three months; but after this period theſe 
inlets are in a great meaſure, if not altogether, ob- 
ſtructed and covered over with a tough whitiſh mat- 


ter. 

But I haſten to a more probable opinion, that the 
ſctus is nouriſhed as well by the mouth as by the 
umbilic veſſels. This notion 1s as old as Hippocra- 
tes, who teaches (b) that nouriſhment is carried by 
the navel; and elſewhere (e) he maintains, that 
the child in the womb, with its lips compreſs'd 
ther, attracts nouriſhment, &c. which laſt he enfor- 
ces with two very maſterly arguments; namely, that 
unleſs the foetus had ſucked in utero, it neither could 
depoſite excrement, nor know how to ſuck, ſo ſoon 
as it is born, This doctrine ſubſiſted from his time 
to that of Laurentius (d) and Fabricius ab Aquapen- 
dente (e), who brought it into diſcredit, - under which 
it continued till it was revived and well ſupported by 
Harvey (f), who maintained that the fœtus was nou- 
riſned both by theumbilic veſſels and by the mouth, with 
this variation, that Harvey ſubſtituted an albugineous 
aliment in place of Hippocrates's menſtrual blood. 
lato which difference, as I am not now to enquire, I 
ſhall proceed to eſtabliſh this opinion in the beſt man- 
ner i can: To do this more accurately, it may be 
proper to conſider the embryo's gradual growth. 

The impregnated ovum being ſhut up in the ute- 
rus, fluctuates in the humidities which diſtill from the 
uterine veſſels, part of which penetrating the coats of 
the ovum, and paſſing by the pores of the ſkin into 

(1) De aliment. 5. 7. b) De carnibus 5. 8. (c) Cap. 27. 
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the homuncio (s Alemeon taught) muſt 
both, ſo that their bulk will fill the matrix, and then 
the beginnings of the veins in the placenta will be 
implanted into the extremities of the uterine arteries, 
h which, part of that 'ymph which before fell 
=. into the cavity of the uterus will now be carried to 
= the embryo by the beginnings of the umbilic vein, 
| and what is more than nece ſſary is returned by the 
= arteries to the mother ; thus for ſome time there is a 
= circulation of lymph until the umbilic veins are ſo 
much enlarged, that they are capable of receiving red 
blood from the extremities of the dilated uterine ar- 
teries : But when this does fall out, whether about 
the end of the third month, when abortions moſt fre- 
quently happen, is difficult to determine. 

This circulation of the lymph, and afterwards of 
the blood from the mother, to the tender embryo is 
— languid, — gently forced along the 
contorted branches of the capillary arteries of the 
uterus, and ſlowly propelled through the great length 
of the umbilic vein by no other force than that of the 
ſubſequent blood. By which admirable mechaniſm 
the parts of the weak and tender embryo are pre- 
ſerved from being injured by the rapid motion of the 
blood drove upon it by the reiterated pulſations of 
the arteries. Thus is the embryo nouriſhed in the 
firſt months. But ſince the liquor ſeparated by the 
veſſels of the uterus, which do not communicate 

with thoſe of the placenta, is viſcid, it is made by paſl- 
ing thro? the pores of the chorion, and the finer ones 
of the amnios more fit for the food of the embryo, 
forming that liquor in which the foetus ſwims, and 
which it is evident it takes in by the mouth, for theſe 
following reaſons. 

1. This fluid is a nutritious, not an excrementitious 
liquor. Hence it is found in a conſiderable quantity 
(a) before the parts of the foetus are viſibly deſinea- 
ted. Theallantois ſhews that this liquor is deſigned 
for the food of the foetus, ſince it prevents the urine 


(a) Harv. Exerc, lvi. & lib. de membr. & humor, 
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om mixing with it, and can hardly be ſuppoſed of 
— other uſe. It has been alledged indeed, that the 
allantois preſer ves the fœtus from being excoriated by 
the urine; but this would equally happen from the 
liquor in which it ſwims, if it were, as is alledged, the 
materia perſpirationis. But farther, as there is no 
immediate communication betwixt the uterus and im- 
pregnated ovum for at leaſt firſt two months, 
the fœtus muſt receive its nouriſhment from this juice, 
whether it paſſes into the foetus rather through the 
ſurface of the body than by the mouth. In mares and 
ſwine there is no communication betwixt the uterus 
and chorion till they are half gone, which proves 
this liquor to be a proper nouriſhment for the fœtus. 
But further, if this liquor was not nutritious, and 
actually conſumed by the fœtus, more of it would be 
found in the amnios, at or near the birth, whereas it 
is then commonly almoſt ſpent. | 
Secondly, the mouth, nay even its chaſm, is open 
long before the lips are obſervable, as appears from 
blowing air on it by a pipe; for then its ſides divide, 
which yet happens not to the eyelids or ears; and 
it continues to be ſo afterwards is evident from 
an obſervation of Heiſter (a), who in the winter ſea- 
ſon found the liquor of the amnios frozen, and in one 
continued column, from the mouth to the ſtomach, 
which not only demonſtrates the liquor in the amnios 
to be a proper nouriſhment, but alſo that it is con- 
veyed to the fœtus by the mouth. 9 
Thirdly, there are examples (b) of fœtuſes born 
either without umbilic rope, or with it broke aſunder 
ſome time before. Hence it appears that the fœtus 
may be nouriſhed by the mouth without the um- 
bilic veſſels, as well as by the umbilic veſſels without 
the mouth. | 
But that the force of all theſe arguments may ap- 
pear in one view, [I ſhall add by way of ſcholium that 
ſince the fœtuſes of viviparous creatures ſwim in the 


) Comp. Anat. in Not. p. 247. 
(b) Vander Wiel, vol, 2. obſerv. 32. 
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liquor of the amnion, (which is undeniably a nutritious 
Juice) and for the moſt part of geſtation have their 
mouths open, it may be ſafely concluded, a priori, 
that part of this liquor enters that paſſage z and fince 
the very ſame liquor is actually found in the mouth 
and ſtomach, and fince there is ſometimes no connex- 
ion between the mother and fœtus by means of the 
umbilic rope, whereby it can be ſuſtained, it may like. 
wiſe be affirmed, a 1 that the fœtus has part 
of its nouriſhment from the liquor of the amnios, and 
that it is conveyed to it by the mouth. 
But further, the liquor contained in the amnios, 
and that found in the ftomach of the fetus agree in 
colour, ſmell, taſte and every other ſenſible quality, 
excepting that the latter is more gelatinous, ſome of 
its thinner parts being ſucked up by the abſorbent 
veſſels of the ſtomach. This liquor continues to grow 
thicker in its paſkige through the inteſtines, the nu- 
tritious particles being taken up by the lacteals, till at 
laſt, in the larger ones, it is very much thickened; 
then it changes its colour by the mixture of the bile 
and pancreatic juice, and acquires the name of meco- 
nium from its complexion ind conſiſtence. In the laſt 
months the liquor in the amnios grows thinner, being 
conquaſſated by the motions of the mother and of the 
foetus. At this time it acquires a faline or urinous 
taſte, but this injures not its nutritive quality. For 
ſome time after incubation, the viſcidity of the white 
of an egg is attenuated, and its inſipid and inodorous 
— 2 changed into a ſaline and ſtrong - ſmelling 
iquor. 
by have all along choſen rather to reaſon from facts, 
than to introduce arguments depending upon uncertain 
1 z yet ſince nature is always obſerved to act 
er a very uniform manner, I ſhall, in order to il 
luſtrate this ſubje& further, ſubjoin two analogical ar- 
guments. The firſt is taken from the analogy between 
the vegetation of infant plants and nutrition of ant- 


mal fœtuſes. Plants in ſemine have two different 


roots; firſt the ſeminal whoſe fibres are inſerted * 
| 4 
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the cotyledons of the ſeed, to convey to the plant 
its firſt nouriſhment from the mother earth, and by 
which it is gradually extended, till it ſhoots out its 
ſecond or plantal root, whereby it more immediately 
receives ſup or nouriſhment from the ground; and thus 
for ſome time being.ſupplied by both, the plantal root 
becomes at laſt large enough to nouriſh it alone; and 
then there ing no more occaſion for the cotyledons, 
they die and fall off. Juſt ſo the fetuſes of animals 
have, two roots (if I may be indulged in the ſimile) 
the umbilic yefſels which by the intervention of the 
cotyledons or placenta, derive a liquor from the 75 
ther for its nouriſhment, which are gradually. increafe 
till the mouth and viſcera (the ſecond root) be formed 
and enlarged to receive part of the aliment alſo ; then 
they continue to be ſuſtained both ways, till they become 
ready for the birth, when the ſeminal root the cotyle- 
dons fall off, or the placenta is ſeparated, and the in- 
fant born when it is able to be wholly ſupplied by its 


mouth or-plantal root. 


The laft apalogical argument is taken from the ap- 
paratus for - nouriſhing the chick in the egg, where 
there is a ſimilar liquor, as well as veſſels, deſigned 
for the ſame uſes, as in animals. Thus the white is 
colliquated gradually by the air-bladder and the heat of 
incubation, and ſent into the tread or amnios for the 
nouriſhment of the chick; as in animals the liquor 
the amnios is elaborated and fitted for the aliment of 
the fœtus, by paſſing through the pores of the chorior 
and amnios, the white is always found in the mout 
and gizzard of the chick, as the liquor of the amnios 
is obſerved in the mouth and ſtomach of the fetus. 
The white is entirely conſumed in the nouriſhment 
of the chick, before it is hatched, and very little of 
** of the amnios is left at the birth of the 


Opon, the whole, the liquor of the amnios in which 
the fœtuſes of viviparous creatures ſwim, ſerves for 
the fame uſeful purpoſes as the white of the egg in 
the oviparous kind, and both 'are carried to their 


| Young in the ſame way, * is by the mouth. 
| a 
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An eſſay on the nutrition of fetuſes by ALEX Av. 
DER MoxRko, Profeſſor of Anatomy in the Uni. 
verſity of Edinburgh and F. R. S. vol. 2. art. 9. 


HE nouriſhment of the fœtus after it is formed 
| allowed by all either to paſs from the amnic 
by the mouth into its chylopoietic organs; or to be 
conveyed into its blood-veſſels by means of the umbi- 
lical veſſels; or to be nouriſhed by both. 

The determination of the 'queſtion as now ſtated 
may be reduced to the ſolution of the few following 
problems. 

I. How far the mouth or umbilical veſſels are neceſ- 

to the nouriſhment of fetuſes, 
I. Whether the liquor of the amnios be proper food 
for a foetus, 8 

III. Whether this liquor paſſes into the ſtomach of 
a fœtus. : 

I ſhall take notice only of well vouched facts, and 
reaſonable conſequences from them, for on theſe only 
it is that a rational foundation of any part of medicine 

; can be laid. The firſt thing therefore which I ſhall do 
' to ſet down ſuch facts as I may have occafion to al- 
ſume in my ſubſequent reaſoning, together with ſome 
others ſerving either to confirm or eſtabliſh thoſe, or 
to render them more clear and intelligible. 

That the truth of theſe facts may 12 more unqueſ- 
tionable, I ſhall either point out the manner in which 
others may obſerve them, or where I had not the op: 

portunity of an exact examination myſelf, I ſhall quote 
my vouchers. And if the being or ſtructure of things 
are not demonſtrable to the ſight at any time and at- 
firmed, I ſhall ſet down other facts from which they 
ſem to be plainly and neceſſarily concluded to be true. 
I ſhall not enter into particular minute deſcriptions, but 
refer to the books where ſuch deſcriptions are to be met 


with, 


Tot 


ſe 
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The preliminary fads. 

1. The human uterus has numerous orifices of veſ- 
ſels opening into its cavities to pour out liquors 
therein (a). | ; 

Theſe liquors may at any time be ſeen ouzing out, 
by gently preſſing the ſubſtance of an opened uterus, | 

2, Towards the fundus of the womb eſpecially, 
theſe orifices are found to be the extremities of canals 
which come out from larger cavities lodged within the- 
ſubſtance of the womb ; theſe cavities are commonly 
called ſinuſes (b). | "of 

2. The finuſes are much of the ſame texture with 
the corpora cavernoſa penis, being membranous cavi- 
ties communicating with each other, and having nu- 
merous arteries ſpread on them, whoſe lateral branches 
open into the cells, from which veins go out to be 
joined to other veins which return the blood from the 
other parts of the womb (c). | 
f 4. Theſe finuſes are diſtended with blood in the 
time of the menſes, when their orifices alſo are en- 
larged (d). I have ſeen this in ſeveral bodies which I 


5. During the time of pregnancy, the finuſes and 
their canals which open into the womb are gradually 
diſtended and enlarged. PID 1 

In a woman who died three or four months gone 
with child, I faw the orifices of theſe canals large 
enough to receive a gooſe-quill, the ſinuſes being con- 
ſiderably larger. At the end of nine months the ſi- 
nuſes will contain the largeſt (e), and the canals from 
them will receive the little finger (f). 


(a) Tho. Bartholin. anat. reform. lib. 1. cap. 28. Santorin. 
obſerv. anat. cap. xi. $ 11. .(b) Bartholin. anat. reform; lib. ri 
cap. 28. Motgagn, adverſ, anat. 10. animad. 26, 27. (c Mal- 
pig. in epiſt. ad Spon. Littre in memoires de Pacad. des ſciences, 
17 (d) Bartholin. anat. reform. lib. 1. cap. 28. Morgagn. 

verſ. anat. 1. f 33. Ad. iv. $27. (e) Santorin. obſerv. 
anat. Cap. xi. 5 9. Morgagn. adv. anat. i. 5 26. f) Morgagn. 


dil. 
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6. Befides the reticular bundles of muſcular fibres, 
which enter into the ſtructure of the womb (a) 1 have 
ſeen, Ruyſch's orbicular muſcle at its fundus (b). 
7. The placenta generally adheres to, or near to the 
fundus of the womb. All agree in this. In two women 
with child whom I diſſected, the placenta adhered 
principally to the anterior part of the fundus. 
8. The placenta is covered on the fide next to the 
womb with a fine membranous . continuation of the 
chorion (c). I ſaw this diſtinctly in both the ſubjects [ 


9. The extremities of the umbilical veſſels pierce 
this membrane, and ſhew their very ſmall orifices on 
its fide next to the uterus; and therefore it is com- 
pared to the villous coat of the inteſtines (d). 

10. The allantois was carefully ſought for, in both 
the ſubjects which I opened; but we could ſee no 
ſuch cavity, nor liquor in it. The membranes had 
a looſe connexion, by a cellular ſubſtance, and a fine 
tranſparent membrane was obſerved between the cho- 
rion and amnios, | 0 
II. The uteri of other animals have veſſels opening 
into their cavities as well as the human womb, | 
the ſame trial diſcovers them. | 
12. The membranous continuation of the chorion 
has not yet been diſcovered on the exterior furface of 
the placenta of brutes; but their ſecundines have nu- 
merous orifices of the umbilical veſſels opening on their 
ſurfaces next to the uterus,. as is evidently demon- 
- ftrated by injecting a thin liquor into the umbilical vein 
or arteries 3 for it ſoon comes running out every where 
from the exterior ſurface of the placenta and chorion. 

13. The mother ſupplies liquors to the fœtus, 
which returns others to the mother by means of the 
uterine and umbilical veſſels. | it ga Rug +: 
This ſeems to be plainly proved by obſervations. 
Fetuſes whoſe placentz were not in the leaſt ſepa- 
» (a) Malpigh. in epiſt. id Spon. (b] Ruyſch. epiſt, de muſc. 
10 ond * 1 15 Royick. . aller 4. n. 18. 


not. 1. & Theſ. 5. n. 41. Santorin obferv. anat. cap. xi. 9 11. 
{8)/Ruyſch. Thel. 5. fl. 41, Rohault, Mem. de Facad. des ſciences, 
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rated from the uterus, have been quite exhauſted of 
blood by the mothet's dying of an hæmorrhage (a), 
and I have ſeen children pale and weak by violent 
floodings in the time of labour. 

14. When a foetus dies or is ſeparated from its ſe- 
cundines by cutting the umbilic rope, the circulation 
of liquors is fully ſtopt in the veſſels of the ſecundines, 
and theſe become a lifeleſs maſs. 

Experience ſufficiently proves this. No hæmorrhage, 
or diſcharge of any other liquor happens at the umbi- 
lical veſſels, upon the navel-ſtring's being cut or broke, 
after the veſſels are ſecured on the fide of the child, 
as I have ſeen frequently; and another proof is the 

ta commonly ſeparating in a ſhrivelled or ſup- 
ed ſtate, ſoon after the communication with the 
child is deſtroyed (b). 

In obſerving whether the umbilical veſſels have a 
circulation of blood kept up in them after their com- 
munication with the child 1s ſtopt or deſtroyed, care 
ought to be taken that no foetus is left with its navel- 


| firing untied or uncut; for in the caſe of twins, when 


often the placenta are blended, and ſometimes one 
navel-ſtring ſerves both (e) though one child is taken 
away, the other may fill the veſſels of the placenta, 
and continue their functions, ſo that an hemorrhage 
would happen at the cut but untied navel-ſtring of 
the firſt child. We have an inſtance of a mother 
and child being almoſt drained of their blood, by the 
midwife's neglecting to tie the navel-ſtring of the firſt 
of the twins, which was brought forth without per- 
ceiving that the other ſtil] remained in the womb. 

15. The power whereby the ſmall open orifices of 
veſſels imbibe liquors lodged in the cavities of the bo- 
dy, increaſes or diminiſhes propurtionally to the 
ſtrength or weakneſs of the creature. 


(a) Mery dans Phiſt. de: acad. des ſciences 1708. Heiſter, com- 
— anat. not. 36. (b) Mauriceau maladiesides femmes groſſes, 
vre ii. chap. 9. Ruyſch. in Theſ. obſ. & adverſ. (c) Mem. 
de Pacad, 4 fie 1720. Act. Medic. Berolin, dec. 2. vol. 


6.44, (cd) Hiſt. de Vacad, des ſciences, 1727. 
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In diſeaſes where the contraction of the veſſels is 
too great, there is ſcarce ſo much mixture in the ci. 
vities or interſtices of the parts, as allows them to ſlide 
eaſily one upon another, In health the quantity of 
ſuch liquors is moderate, and a pretty conſtant equa. 
lity is kept between the action of the exhalants and of 
the abſorbents, but when the body turns weak the 
exhalants pour out ſo much more than the abſorbent 


can take in; then all the cavities are found to contain 


_ conſiderable quantities of liquors; after death the action 
-of the abſorbents ſeldom or never can be ſupplied by 
any mechanical preſſure, For examples of what has 
been faid concerning abſorption, conſider the common 
phænomena which are to be obſerved in the long al. 
mentary tube, in the large cavities of the tunica cellu- 
laris every where, of the cornea, &c. both in a ſound 
and morbid ſtate. Hence we may underſtand how 
reatives or diuretics may ſerve to drain off extraya- 
ated waters, by ſtimulating the veſſels to a ſtronger 
abſorption, and how corroborants may produce the 
like effect, though more ſlowly. 
16. The liquors (5 13) are not carried from the 
mother to the foetus, or from the foetus to the mother 


by continued canals, that is, the uterine arteries and 
veins are not joined by an anaſtomoſis with the veins , 


and arteries of the ſecundines (a); but the extremities 


of the umbilical vein take up the liquor by abſorption, 


in the ſame way as the lacteal veſſels do in the guts; 
and the umbilical arteries pour their liquors into the 
large cavities of the finuſes or other cavities analogous 
to them. 

It is plain from the diſproportionate ſize of the hu- 


man ſinuſes, and of their excretory canals, to the ver) 


ſmall extreme umbilical veſſels (compare 8 3j and 9) 
that there can be no anaſtomoſis by continued can 


ſuppoſed here, which alſo ſeems to be proved next | 


to a demonſtration by F 14; for if the veſſels of the 
ſecundines were joined by an anaſtomoſis to the uterine, 


(a) Harvey de generat. animal, exercit. 70. Ruyſch. Theſ. 5- * 
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an hemorrhage or flux of ſome liquors would happen 
at the umbilical vein whenever the navel-ftring was 
broke or cut, and would continue as long as the after- 
burthen adhered to the uterus ; and if the umbilical 
veſſels were tied, the circulation would ſtill continue in 
the placenta, and it would not become a lifeleſs maſs; 
but the reverſe of all theſe are obſerved, a ſure proof 
of the communication of the placenta with the uterus 
being deſtroyed as ſoon as the navel-ftring is divided; 
and as $ 14 ſhews the ſecundines to owe their life and 
action to the fœtus; ſo the reaſon of their taking in 
no fluids, after it is ſeparated, is evident from 5 15. 
In brutes we can obſerve no tearing or breaking of 
veſſels when we ſeparate the placentæ from their ute- 
ri; and when any liquor is injected into their uterine 
arteries, none of it paſſes into the umbilical veſſels, as 
I have often tried in the glanduliferous animals, cows, 
ſheep, &c. and in ſome others. In many animals the 
ſecundines and uterus do not adhere for a conſiderable 
time (a); and in ſome of theſe, mares for inſtance, (b) 
there is no way for any nouriſhment to be conveyed 
to the faxtus except by the veſſels of the ſecundines, 
which therefore can only take up their liquors by ab- 
ſorption 3 may not the ſame obtain in other animals? 
*Tis worth while to remark by the way the incon- 


| veniencies which are ſhunned by the want of an anaſ- 


tomoſis between the veſſels of the womb and ſecun- 
dines. The violence of the mother's circulating fluids 
are not in hazard of deſtroying the embryo while ten- 
der; and there are no veſſels to be broken or torn at 
birth, which would have required too much force in 
bringing away the placenta, and brought on inflam- 
mation, ſuppuration, and other bad ſymptoms. 

Some who contend for an anaſtomoſis, to avoid 
theſe inconveniencies, will not allow the canals to be 
of one continued ſubſtance, but ſuppoſe the veſſels of 
the uterus and ſecundines to be joined only per appo- 


* Fabr. ab aquapend. de form, ſcet. part. 1. cap. 3. Needham, 
Anat. cap. 2. ' (by Needh. ibid. & cap 3. 
A 4x ſitionem 
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fitionem, one ſort —— other within them (a), 
| © that the coats of the veſſels being contigdous, they 
ſerve for the tranſmiſſion of liquors, and may be pulled 
from each other with a {mall force, and without any k- 
ceration. But the arguments uſed againſt the anaſto- 
moſis, or propulſion of liquors from the mother into 
the branches of the umbilical vein are of equal force 
againſt this hypotheſis; at the ſame time the viſible 
diſproportion of the oppoſite human veſſels ſhew its 
abſurdity; ih other creatures the chances of unfitneſs 
dre much greater than thoſe of their being adapted to 
each other. Tf'the cure of wounds by ja phy fis 1s 
brought to illuſtrate this doctrine by, it ought to be 
confidered how ſoon the change from contiguous to 
continued veſſels is made. But there are ſome obſer- 
vations and experiments which may be inſiſted on as a 
elear evidence againft me, if their force is not taken 
off; therefore I ſhall ftate ſuch objections with their 
anſwers. © Mr. Mery (b) deſcribes a child who had no 
heart, lungs, &c. nor any thing analogous to heart, 
and therefore cannot conceive any other force which 
could continue the circulation in this monſter than the 


motion acquired from the uterine arteries, which ac- 


cording to him muſt have inoſculated with the pla- 
centary veſſels. But as this monſter was'twin to a 
perfect child whoſe funis umbilicalis ſent off the ſmall 
navel-{tring of the monſter, the heart of the compleat 
child was able to drive forward the blood of them both, 
without any aſſi ſtance from the mother. 


Mr. Cowper (e) has a paſſage which ſeems to ſup- | 


port the contrary of what I have aſſerted. *< Theſe 
«« blood-veſſels of the uterus, ſays he, are inoſculated 
«with thoſe of the placenta, as may appear by the 
et paſſing of mercury from the one to the other; ſo that 
if you pour it into the hypogaſtrie arteries of the mo- 
« ther it will paſs into the veins of the placenta, as well 


as thoſe of the uterus :*? And on the contrary; from the. 


() See art. ix. of the firſt volume. (b) Mem. de Pacad. des 
ſciences, 1220. (e) Anatomy of human bodies, explic. of 
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arteries of the placenta to the hypogaſtric veins of the 
mother, as alſo into the veins of the placenta. Hence 
it appears there is a circulation of blood between the 
mother and foetus ; and it ſeems as if the blood-veflels 
of both did terminate and inoſculate with each other. 
But this requires too much ſpeculation for my occa- 
ſions to admit of a further enquiry at preſent. But 


this author appears rather to aſſert what he thinks 


would happen, than to deſcribe what he really ſaw. 
Drake affirms, that Mr. Cowper proved the anaſto- 
moſis between the veſſels of the womb and ſecundines; 
for ſays he, by pouring mercury into a branch of the 
uterine urtery of a cow which went into one of the 
cotyledons of the uterus, he filled thoſe branches of 
the umbilical veins, which went from that cotyledon 
to the navel of the foetus which, with a part of the 
uterus, he keeps prepared by him ——After Drake 
has mentioned what is above, he goes on to ſhew, 
from the analogy of the parts, how weak an objection 


it would be to alledge, that the obſervation and expe- 


riment being made on the uterus of a cow, the infe- 
rence would not hold from thenc in a woman: From 
which it would appear that J judged right of Mr. 
Cowper's not having ſeen what he ſo looſely affirms, in 
the paſſage quoted 2 his great anatomy, concerni 
the communication between the human uterus 
placenta being proved by the pouring in of mercury. 
takes no notice of this preparation, though 
he mentions ſome other preparations of the ſame parts 
in cows—] have tried the experiment a great many 
times, but never could force one drop of quickſilver 
into any branch of the umbilical veins, though it 
paſſed from the cotyledons into the ſubſtance of the 
placentulz, that is into the interſtices of their unequal 
ſurface, and the weight of the mercury ſeparated the 
placentulæ from the cotyledons. Therefore Drake 
muſt” have made ſome 'miſtake, or Cowper's ſubje& 
had theſe ' veſſels diſpoſed differently from what they 
are commonly in cows. His words are remarkably 
dubious and timid. © But to take away all-pretence for 
inſiſting 
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inſiſting on this aſſertion as a concluſive experiment, 


injected oil of turpentine into the iliac artery of a wo- 
man three or four months gone with child. The re- 
turn of the oil by the artery of the other fide or 
the veins was prevented; and the oil puſhed in ti 
the uterus was ſo ſwelled that the veſſels ſeemed to be 
In hazard of burſting. When the utetus was opened, 
the umbilical veſſels were found empty, and neither 


any particles of oil could be perceived, or its taſte in 
the coagulated blood ſcattered in the veins; nor were 


there any marks of it in any part of the fœtus. 
Mangetus has recorded a more expreſs experiment, 
which he ſays Vieuſſens communicated to him. lt is 
this. —— injected into the carotid artery of a 
bitch wi 
and bowels, but - likewiſe came ſo by the umbilical 
vein into the whelps incloſed in the uterus that their 
interior and external parts, and conſequently the whole 
ſkin, were painted with the mercury running through 
the blood - veſſels. But Mr. Vieuſſens has mentioned 


nothing of this experiment, when he expreſſy treats 


this very queſtion, and Morgagni has ſufficiently 
ſhewn how intolerably inaccurate a writer Mangetus 


was. In a Geneva edition of Verheyen's anatomy, 


Vieuſſen's ſays, he tied the left carotid artery of 2 
living bitch with young, and then poured at different 


times four pounds of quickſilver into the right carotid. 


The creature ap quite dead, and he diſſected 


her, and found that the mercury without breaking 


any veſſel or the effuſion of one drop of blood, paſſed 
through the placenta ſurrounding each whelp, and was 


Puſhed into the umbilical veſſels themſelves. And in 


another treatiſe printed alſo in Verheyen's anatomy, 
he ſays, mercury being poured into the right carotid 
artery of a bitch about two months gone with whelp, 
the left carotid being tied, paſſed into the umbilical 
vein of the whelps without any breaking of the veſſels. 
- Vieuſlens's experiment ſeems ſtrangely contrived ; 
for by tying one carotid, and pouring mercury into 
the other, he left only the vertebral arteries to prope! 
e | the 


young, not only ran into all her members 
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the blood and quickfilver through the veſſels of the 
head; from which they were to be diſtributed 
the whole body. Some of the blood of the vertebrals 
muſt have had a e motion into the carotids by 
their anaſtomoſis to · hinder the entry of the quick- 
filver; And if the head of the bitch was laid ſo de- 
ing, as that the weight of the mercury could over- . 
come the reſiſtance of that blood, then it muſt have 
paſſed. through the tender ſmall arterious veſſels of 
the brain, and have aſcended in the veins. The 
quickſilver is ſaid in looſe words to have paſſed through 
the placenta, and to have been p into the um- 
bilical veſſels, which the appearances in the dead bitch 
on which I made the trial of this anaſtomoſis might 
eaſily have led them to think, though a nicer exami- 
nation would have diſcovered his miſtake, I endea- 
voured lately to imitate Vieuſſens's experiment on a 
living bitch, but the creature dying before any ſucceſs 
could be ex „I immediately the trial 1 
had formerly made, and with the ſame ſucceſs, not 
one drop of quickfilver being ſeen in any branch of 
the umbilical veſſels of five whelps which the uterus 
contained, though not only the arteries but the veins 
2 alſo of the womb were diſtended with mercury. Na 
Vieuſſens's words taken in the moſt favourable Pr 
are not concluſive for an anaſtomoſis, becauſe while 
the mother and fetuſes were alive ſome of the quick- 
filver might be taken up by the abſorbent veſſels of 
the placenta. I repeated it. I put a pipe into the ca- 
rotid artery of a bitch, without cutting more of the 
teguments than was neceſſary to come at the artery; 
then hanged up the bitch by the neck and poured in 
the quickſilver, till it came running plentifully out at 
the yagina, which was afterwards tied firmly, and 
mercury continued to be poured in at the carotid, On 
opening the bitch, the veſſels of the uterus and its 
cornua were found: turgid with quickſilver. The body 
of the uterus and right cornu contained no fœtus, but 
were diſtended with extravaſated quickfilver. One 
, Whelp was contained in the left corny, 2 
— | taken 
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taken out and laid on a plate, after being well tied 
above and below where the foetus was lodged. When 
this cornu was cut — the nta ſepa. 
rated from it moſt eafily ; and as they ſeparated, the 
mercury run out plentifully from the veſſels of the 
cornu, but not a drop appeared in, or drilled out of 
any veſſel on the exterior ſurface of the placenta, 
After the amnios was opened, there was no mercury 
to be ſeen in the fœtus or the umbilical veſſels. 
This doctrine of abſorption by the umbilical veins 
appears to me clearly proved by what has been ad- 
vanced in this ſection; but as it may ſomewhat ſhor- 
ten the diſpute concerning the nouriſhment of a fetus, 
the following remark may be conveniently added, that 
if only ſome of the veſſels are abſorbents (the contrary 
of which cannot be made out) they will ſufficiently 
prove as much as is neceſſary for the preſent purpoſe. 
17. The red particles of the blood are probably 
not abſorbed by the extremities of the umbilical vein. 
Vieuſſens will not allow that any red globules paſs from 
the mother to the fœtus, or from the foetus to the 
mother. In confirmation of which I ſhall-relate what 
I obſerved lately in injecting a human placenta, the 
membrane of which on the fide next to the uterus was 


entire. After I had forced out the blood, by mace- 


rating it in warm water, and injecting ſuch water by 
one of the umbilical arteries, I tied the other artery 
and the vein by which the water had returned, and 
-then turning the villous fide of the placenta upper- 
-moſt, I injected more water. 'The water ouzed out at 


imperceptible orifices exceeding ſlowly. I afterwards 


preſſed the water out of the veſſels: as much as | 
could. and injected oil of turpentine coloured with 


vermilion, which returned by the vein in a fainter 


colour than it was in the arteries; I could make very 
little of the oil ouze out at the villous coat, and what 


did come out was not in the leaſt tinged. The coarſer 
injection being afterwards thrown into one of the ar- 
teries, filled both, but did not return by the vein, 
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which I filled with the green injecting liquor. 
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l 
the onifices s; the chy ce 
of what is ſeparated from the glands of cows and 
ſheep, and the want of an example of red globules bo- 
1 where elſe. 


7 

Vhence then has the foetus the red blood? The 

ſcetuſes of Yiviparous animals have their red blood 

from the ſame ſource that chickens in eggs have theirs, 

the action of their heart and the veſſels in their body 
and ſecundines. | 

If it ſhould be objected that the inftances mentioned 

{ 13 of children being exhauſted of blood by hzmor. 

ies from the er's veſſels, ſhew the red blood 

to be ſent out from the ſecundines into the uterus ; 

and therefore probably ſuch are taken in; the anſwer 

is, that theſe inſtances prove the loſs of ſuch red par« 

ticles no more than the wan colour, faintneſs, and the 

emptineſs of the veſſels in a violent diarrhoea are cer- 

tain figns of bloody ſtools. 
18. The placenta does not increaſe in the ſame 
ion which the foetus does; for the ſmaller the 
is, the larger proportionally is the placenta (a). 
The ſmaller ſhare by far of the blood ſent out by 
the umbilical arteries is returned to the uterus, moſt of 


it being poured into the umbilical vein by inoſculating 


canals 


This may be ſeen by injecting liquors into the 58 
bilical arteries of any —— Rohaule (b) calcu- 


+ lates, that 'only one ſeventh of the capi 


branches of the human umbilical veſſels reach the ex» 
terigr ſurface of the placenta. | 24 
20. The progreſſive motion communicated to li- 
quors by the power of abſorption being ſlow and weak, 
and no external alternate preſſure having a_.confidera- 
ble effect in increaſing the momentum of the liquors 
moving. in the veſſels contained within the uterus, the 
blood retdrning to the foetus muſt be puſhed forward 
principally by the foree of the heart and arteries of the 
fetus itſelf. 5 1 | R 
| (4) Ruyſcii/ſparſim. (0) Mem. de Pacad. des ſciences, 525 
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That the force of the heart may be \ſtrong.enough 
to drive forward the blood in ſuch a long courſe 25 
it muſt make in the ſecundines, the is arterioſus 
is ſent from the pulmonary into the deſcending aorta, 


whereby the blood thrown out from the umbilical ar. 


teries 1s propelled by the united force of both right and 


left ventricles of the heart, and theſe arteries. inoſcu - 


pw ga the branches of the-umbilical vein by large 
21. In the greater number of animals which have 
hitherto been carefully examined, the allantoid mem- 
brane with its contained urine has been found (a). 
22. The allantois of ſome animals (mares, bitches, 
cats) ſurrounds the amnios, being every where linter- 
— between it and the chorion. In others (cows, 

p; goats) the allantois incloſes a conſiderable ſhare 
of the amnios. And in others (ſwine, rabbets) it is 
confined to a ſmall ſpace. 

23. At thoſe places where the allantois is not in- 
terpoſed between the other membranes of the foetus, the 
chorion adheres to the amnios by a very fine cellular 
ſubſtance, which eaſily yields to any ſtretching force, 
as is viſible in the ſecundines. | 
24. The amnios has numerous ramifications of the 
umbilical veſſels ſpread upon it, the orifices of the la- 
teral branches of theſe arteries pouring out liquors into 
its cavity. Sion. ien d: 8 
This is plainly proved by injecting water into the 
umbilical arteries, which will come out on the ſurface 
as ſmall drops. I have many times repeated this ex- 
periment with ſucceſs. | 

* 25. Since there are veins on the amnios, and ſince 
the veins of all other membranous bags which have 
arterious canals throwing liquors into their cavity, ab- 
ſorb fluids: from the cavity, we may conclude, that 
the veins here are the ſame way employed. =» 
26. The liquor contained in the amnios is either 
wholly ſeparated: from it or is furniſhed partly from 
it, and in part from the fetus. 

la) Needham, obſerv. anat. de form, fart. cap. 3. 10 


. eee - fa... Aa ws. „ =, x _ © 


and OBSERVATION S. 303 
In the creatures whoſe amnios is every where in- 
cloſed by the allantois, (F 22) it is impoſſible this li- 
quor can be tranſcolated from the uterus through all 
the membranes into the cavity of the amnios, becauſe 
if the allantois allowed a paſſage to ſuch a fluid, its 
own contents muſt neceſſarily 10 along with it, which 
would be of bad conſequence. In thoſe creatures where 
the allantois only ſurrounds part of the amnios, if we 
ſuppoſed the amnios and chorion capable every where 
elle of ſerving as ſtrainers, the liquor would always be 
found in confiderable quantity in the cellular ſubſtance, 
between them ($ 23) which it is not; and what ſhould 
hinder it to run out as faft as it could be conveyed in? 
Harvey's obſervation of this liquor (a) of the am- 
nios being ſeen in large quantity before the foetus is 
formed, may probably be objected as a ſure argument 
of its being derived from ſomewhere elſe than the 
umbilical veſſels, or ſurface of the foetus ; and that 
can only be from the cavity of the uterus by tranſco- 
lation. But all that can be made of Harvey's aſſertion 
is only this negative, that he did not ſee a foetus in the 
very ſmall conceptions he examined; but it is evident 
from later obſervations (b) that the rudiments of a 
fetus and its funis umbilicalis may be ſeen much 
ſooner and in leſs conceptions; extrauterine fœtuſes 
mn clearly that the embryo is always much ſooner 
odged in its ſecundines than the parts of theſe are 
diſcernible. The liquor of the amnios is in larger 
proportional quantity, the younger a conception is; 
and the reaſon of this may eaſily be underſtood from 
915. From the obſervation itſelf compared with this 
ſection, I would infer that the veſſels of the amnios 
furniſh by much the larger ſhare of the liquor contained 


in it. 


257. As ſoon almoſt as the embryo is diſcernible, its 
. umbilical veſſels diſcover themſelves (c). 


(a) De generat. animal. exercit. 56. (b) Compare Harvey's 
EXETCIT. 1 5 16, 17, with Malpighius de ovo incubato in the firſt 
three or four days of incubation, and his exercit. 56. with Rer- 
kring. Anthropogr. Ichnogr. and Ruyſch. Theſ. 6. (e) Harv. 
Exercit. 56. Ruyſch. theſ” 6. & paſſim. Riolan. Anthropogr. lib. 


3 28. The 


b. cap. ult. 
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28. The mouth, lips and checks of fœtuſes are 2 
firſt wanting, and leave a large chaſm inſtead of x 
mouth, which is gradually contraſted by the forma. 
tion and conjunRions of theſe parts, till it is brought 
to a due fize (a). 

- 29. While "fetuſes continue in the womb, their 
muſcles commonly act only by their natural contrac- 
tion; — when 2 1 
or its ervation requires a ge o u, it 
— perform ſome voluntary motions called it's 

Ihe poſture of a child is owing to the muſcles being 
left to their natural contractions, the ſtronger ones 
always prevailing till their antagoniſts exert ſuch a 
refiſtance, by — ſtretched, as brings them to an equi- 

— Hence ths foins js bowed forward ; the head 

— towards the knees; the thighs are brought 

forward ; the legs bended back; the arms hang down, 

but are.drawn a little forward; the fore-arms, hands 

and fingers are all bended, and thereby the hands are 
round the knees. 

30. The ſtomach of the youngeſt fcetuſes are full of 
a mucous liquor, which remains of near the fame con- 
fiſtence all the time of geſtation, except as it becomes 
gradually ſomewhat more viſcous as the foetus in- 
creaſes, This has obtained in all the different animals 
which I have diſſected. 

3. The ſmall guts of fœtuſes are full of a liquor 
reſembling the whites of which becomes thicker 
and darker coloured as it — to the Feb, th guts. 

32. Feetuſes increaſe proportional the longer 
they continue in the womb. 

Mauriceau (a) pretends to determine the propor- 
tional increaſe of a chi to be ſixty-four times its own 
weight in triple the time. At the birth, twelve 
pounds; at three months, three ounces; at one month, 
three fourth parts of half a dram; and at ten days, 
leſs than half a. nn. 


0 Harvey ibid. | 
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ing now eſtabliſhed the neceſſary facts, I de- 
fy rk hereafter as ſo — and to 
ave repetitions, ſhall only refer to them by the num- 


bers to each, in the ſolution of the ſeveral 
ems, to which I return. 


PROBLEM I. 


How far the mouth or the umbilical veſſels are nece 
4 to the nouriſhment of fetuſes. * 


Everal fœtuſes, born without mouths, being found 

on examination to have another paſſage from the 
ſurface of their bodies to their ſtomach, have induced 
authors of good account to aſſert the univerſality of 
theſe vicarious paſſages, and uring that as an argu- 
ment for the nutrition of fetuſes by the mouth: But 
others have given accurate and well-vouched hiſtories 
of monſters who had no ſuch paſſages. 

Three children (a), a whelp (b), and a lamb (c), 
were brought forth without heads or any paſſage into 
the chylopoietic bowels. Others, with heads, had no 

to the ſtomach (d). Some who had a paſſage 
into the ſtomach, wanted inteſtines (e); and into the 
inteſtines of others nothing could get down (f). 

Theſe examples ſhew the little neceflity there is for 
either mouth or chylopoietic organs in the nouriſh- 
ment of fetuſes, yet ſome who are of opinion that it 
is conveyed by both the umbilical vein and the mouth, 
undertake to prove that the ſupply by the navel may 
be wanting, as well as that by the mouth ; and there- 
fore that both contributing towards the nouriſhment 
in the natural ſtate of the fœtus, whenever one of them 
is wanting, the other performs the function of both, 


(a) Littre Mem. de Pacad. des ſciences, 1701. Mery, ibid. 


1720. Buchnerus, act. med. phyſic. acad. n. c vol. 2. obſ. 96. 


(b) De Graaf. de mulier. organ. cap. 15. Littre hitt. de acad. ves 
(ſciences, 1703. Brady Phil. Tranl. n. 304. (c) Antoine hilt. 
de Vacad. des ſciences, 1703. Ruyſch. Theſ. 4. n. 55. (4) Bcl- 
linger de feet. nutr. chap. 9. le) Lemery hift. de Pacad. des 
ſciences, 1704. f) Calder, — Eflays, vol. I. art. 14. 

b 0 


| 306 MEDICAL ESSAYS$” 
| as is ſometimes done in other parts of the body. But 
l I muft _ pram 4 a the 3 _ advanced 
in proof of the navel not being indifpenfably neceſſary 
— the nouriſhment of N The! firſt argu. 
ment brought in favour of this opinion, is, that Har. 
vey, Needham, de Graaf, who diſſected viviparous 
animals with young, aſſure us there i no adheſion or 
connexion between the ſecundines and uterus of moſt 
animals, for a conſiderable time after conception, and 
| in ſome animals many months paſs before there is any 
| adheſion; and that therefore the foetus can receive 
| nothing at this time from the mother by the umbi- 
| lical veſſels, and conſequently is then wholly nouriſhed 
| by the mouth. This argument, on ſuppoſition that 
the uterine veſſels muſt inoſculate with thoſe of the 
ſecundines, before the umbilical can receive any liquors 
from them, is indeed of great force; but according to, 
the ſcheme explained, and 1 hope proved, $ 13——16 
| of preliminary facts, it is a matter of indifference whe- 
ther the liquors furniſhed by the mother are applied to 
the bibulous orifices of the abſorbent veſſels of the ſe- 
| cundines, while the liquors are contained within cells 
formed in the ſubſtance of the uterus, (F 2— 5.) or 
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whether they are poured into the cavity of the uterus 
itſelf; for theſe veſſels will equally e Pa their office 
in both caſes, and thereby ſerve to nouriſh the fetus 
ſufficiently, which takes off the neceſſity of ſuppoſing 
the food to be wholly received by the mouth. In 
ſome animals (mares for example) whoſe allantois fur- 
| rounds the amnios (F 22) and whoſe ſecundines have 
no connexion for a conſiderable time with the uterus, * 
this is finely illuſtrated, and the foetuſes nouriſhment 
being conveyed by the umbilical veſſels fully demon- 
ſtrated. FE MN 

Next, ſeveral obſervations are brought to ſhew that 
the paſſage of liquors by the navel, has often been ſtopt 
long before birth. In the memoirs of the academy of 
ſciences, (a) an account is given of a navel-ftring which 
had a knot in its middle. But there is no mention 


(a) Hiſt, de Vacad. des ſciences, 1718. 


made 
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made of the child's condition, whether it was born 
dead or alive, nor any other circumſtance by which it 
can be known whether this knot ſtopt the courſe of 
the blood, or whether it was any other than the com- 
mon knot which mid wives make ſo much ado about. 
Through ſuch ĩnjections ſhew that liquors. will paſs. In 
plate III. fig. 5. is repreſented a piece of a navel-ftring 
whoſe veſſels are diſtended with wax. AA is the 
large vein ; BB the two arteries twifting ſpirally round 
the veinz Ca very remarkable-convolution of the ar- 
teries, which reſembled a knot before the injection was 
thrown in. From the whole, this obſervation is of 
no uſe in the preſent argument ; and the obſervation of 
children ſaid to be killed by knots of thenavel-ſtring are 
as little to my purpoſe ; for though the authors who 
relate them aver the knots to be the cauſe of death; 
yet they do not mention circumſtances in the fact ſuf- 


- ficient to ſupport their opinion 


The ſecond obſervation brought to prove the courſe 
of the blood interrupted in the umbilical veſſels before 
birth, is what Heiſter quotes from Hoffman's diſſerta- 
tion de pinguedine. A perfe& child was born whoſe 
umbilical rope was all corrupt. Mr. Heiſter adds, it 
would have been impoſſible that it ſhould have lived 
unleſs it had taken its nourtſhment ſome other way than 
by the navel. 

t does not appear from this account whether the 
child was born dead or alive, nor how long the navel- 
firing had been corrupted, nor what parts deſtroyed 
by the putrefaction, whether the cellular membrane 
and mucus of the rope only were affected, or if the 
veſſels involved in them were alſo deftroyed. How 
can the total and compleat corruption of the mem- 
branes, mucus and veſicls be reconciled with any ap- 


pearance of the umbilical rope ? 


Chatton and Petrus Ramelius relate two hiſtories 
which agree almoſt exactly in the principal circum- 
ſtances. Healthy children were born with the navel 
ſkinned over. The ſecundines were of a natural ſize; 
the extremities of the umbilic rope coaleſced. This 

; Bb 2 circum- 
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circumſtance of the ſecundines being of a natural fize 
ſhews, that this accident did not happen long before 
birth, See $ 14. After birth children's navels are 
ſoon ſkinned over; I have frequently ſeen the tied 
piece of the navel · ſtring fall off in two or three days, 
and the part ſound where the ſhrivelled ſkin ſeparated; 
and it is extremely probable that the ſkin would be 
much ſooner brought on the navel when it was ſoak- 


ing in the liquor of the amnios : We have a very con- 


vincing proof of the effect of ſuch a falt liquor in the 
faliva, which not only ſerves to keep the mouth foft 
and flexible, but very ſoon heals wounds or mild ab- 
ſceſſes there. The urine will ſcarce allow ſurgeons to 
keep the wound in lithotomy long enough freſh, while 
notwithſtanding their utmoſt efforts it often renders 
the paſſage callous. From all which I conclude, that 
theſe navel-ſtrings were broke not a long time before 
birth, and if a day or two, the foetus might continue 
ſo long alive without any new ſupplies of nouriſh- 
ment, as well as it does ſeveral days after birth, when 
it ordinarily takes only ſome purging ſyrups, and 
there is recorded (a) an inſtance of a child who lived 
ſeven days after birth, though nothing could paſs out 
of its ſtomach into its guts to nouriſh it. The pro- 
bability of a child's living in the womb ſo long with- 


out nouriſhment is certainly much greater than that it 


ſhould live weeks or months after the waters have 
been evacuated, and continued to be conſtantly dif- 
charged (b), on the ſuppoſition of its receiving its 
food moſtly by the mouth for ſome time before birth. 
I therefore conclude from the whole, that theſe chil- 
dren were under no neceſſity of being ſupplied with 
nouriſhment any other way than by the navel. 

A more dire& proof of the umbilical veſſels not be- 
ing neceſſary is offered by two examples of fœtuſes 
who had no navel-ſtring. The one is told by Van- 
der Wiel, who ſays (c). In the time of the fair at the 


(a) Medical Eſſays, vol. art. (b) Mauriceau dans pluſieurs 
obſervat. (e) Obſery. cant poſt. pars. i. obſerv. 32. 


0 Hague 


K 
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Hague, in the year 1683, a male child, a year and 
three months old, born of poor parents in February 
1682, was expoſed for a ſhew. When it was born, 
there was not the leaſt veſtige of the umbilical rope 
the navel alſo was wanting; but inſtead of it a broad 
round red ſpot, as large as a ſtiver piece of money, 
covered with a very thick ſkin, appeared in the hy- 

aſtrium, near the ſharebones ; within the circum- 
—— of which ſpot two papillulæ or aquæducts were 
ſeen, at an inch — from each other, by which 
the urine was evacuated. The child died at three 
years of age. In the notes upon this obſervation he 
tells us its body was not opened after its death. 

This hiſtory is built only upon the parent's informa- 
tion, whoſe intereſt it was to make the caſe wonderful, 
and therefore not to be relied on. There is not any 
mention of ſecundines, to know whether the umbilical 
rope was hanging at them; and the breadth of the ſpot 
anſwers very well to the navel, which probably would 
have been made certain by a diſſection. 

The ſecond caſe of a navel being wanting is told in a 
letter of an anonymous author (a), who relates that the 
belly of a hare being opened, three conſiderable balls 


(tumbled out, in each of which was a little hare covered 


all over with fur, and that upon the moſt careful exa- 


mination, he could not perceive any communication be- 


twixt the foetus and the dam. 

But the account which this author gives ſeems to be 
pretty full of inconſiſtencies, and as he declares himſelf 
never to have diſſected a hare before, he might have 
miſſed diſcovering the umbilical rope, fince others ac- 
cuſtomed to the diſſection of hares have done the ſame. 
Needham repreſents the fetus of a rabbet with its ſecun- 
dines(which differ ſcarce any thing from thoſe of a hare) 
where that part of the umbilical rope in which all the 
veſſels are incloſed is very ſhort, and fix inconſiderable 
branches go from it ſeparately to the placenta. If theſe 


(a) Commer, Literar Norimberg. 
Bb 3 veſſels 


| 
| 
| 


— ————— — — 0 —_—— — — — —— — 
= - — — — — - 


310 MEDICAL ESSAYS. 

veſſels were all broke at the place where they ſeparate, 
by the running of the dam, or in opening the mem. 
branes, the ſhort navel-ftring would contract and be hid 
by the fur, ſo as to he diſcovered with difficulty, 
the extremities of the fix broken veſſels would appear 


on the placenta like papillule, and the placenta would 
be vaſcular and whitiſh coloured, as he has deſcribed it. 


If then accurate inſtances are recorded of fœtuſes be. 


ing nouriſhed without any pothbility of their receiving 


aliment by the mouth, or into their chylopoietic or- 


gans; and if there is no diſtinct unexceptionable proof 
made out, of their being ever ſupplied with nouriſh. 
ment without the navel ſtring, it neceſſarily follows 
that the umbilical veſſels are abſolutely neceſſary towards 
the nouriſhment of a fœtus and that the mouth is not ſo. 


PROBLEM II. 


MN bel ber the liguor contained in the ammics is Proper food 
. for a fetus, 


FVHIS liquor, as ſometimes repreſented, at firſt 
mild and mucaginous, and afterwards thinner, 
more acrid and urinous, appears ill calculated for 
the food of the foetus in its different ſtates : for 
while a fœtus is weak, and its parts have little action, 
they are not ſo well fitted for digeſting and breaking 
the coheſion of a fluid, whoſe particles ſeparate with 
ſuch difficulty, as when its ſtomach, guts and other 
chylopoietic organs are become ſtronger ; conſequently 


this liquor ought to have been of the reverſe conſi- 


ſtence to what is above deſcribed, as we ſee happens 
in a caſe analogous to the preſent ſubject, that is in the 
conſiſtence of milk, which 1s at firſt thin and purgative, 
but afterwards becomes thicker and ſtronger food. 


Needham may perhaps be faid to have deſcribed 


this liquor really to be as I have argued it ſhould have 
been formed; for he tells us (a), that the liquor of 


(a) Obſerv. Anat, de form, ſet, cap. 3, | 
: the 


. (( 


d 
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the amnios becomes gradually thicker than it was 
at firſt in the large animals: And in another place (a) 
he affirms, that it . becomes thicker, and ſoon 

uires the conſiſtence of the white of an egg; nay 
in the laſt months of a cow's going with young, it is 
thicker and more viſcid than any gelly. This agrees 


exactly with what I alſo remarked in cows, whoſe 
tœtuſes with their ſecundines I have examined in a 
great many different ages. But neither in this view 
of the conſiſtence of this liquor does it r proper 
nouriſhment ; for though the food of a — might 


be expected to be groſſer in the laſt months, when its 


organs are ſtronger than ſoon after conception, yet 4 


liquor ſo very thick and viſcid as Needham deſcribes 
would be altogether indiſſoluble, and very improper 
for nouriſhing a creature whoſe organs of digeſtion are 


ſtill in a tender ſtate, and for whom nature has pro- 


vided ſuch a dilute fine _ as milk is, to ſerve for 
food a conſiderable time after birth, when all its parts 
are become much more robuſt and ſtrong. If the 
liquor of the amnios had been deſigned for food, it 
would have been at firſt a thin ſerum, which gradually 
came afterwards near to the conſiſtence and nature of 
milk; but this I never ſaw, nor do I know that ary 
have affirmed this liquor to have been ever obſerved of 
ſuch a proper conſiſtence in the different times of gra- 
vidation; and therefore muſt conclude that it is not 
deſigned to ſerve for food. 2 

The liquor of the amnios ſeems not only thus im- 
proper food, while it is in a natural ſtate; but there 
are examples of it being ſo much depraved, that it 
muſt have been of the worſt conſequence to the foetus 
to have fed upon it. Such is the hiſtory related by 
Dr, Bellinger (b) of a woman who had laboured 
under a virulent gonorrhea during her pregnancy, of 
which ſhe was cured a very little time before her deli- 
very, The waters were very putrid and fœtid, and 
the membranes tender and almoſt rotten ; yet the 


(a) Ibid. cap. 5. _ (b) Tract. de fart. nutr. cap. 9. 
Bb 4 child 


| 
| 
| 
| 
| 
| 
N 
U 


312 MEDICAL ESSAYS 


child was born well and healthy, which could not well 
have happened if this child had received ſuch putrid 
waters into its bowels. | | 

The force of this objection is attempted to be taken 
off, by remarking that poiſons and other noxious ſub- 
ſtances do leſs harm when taken into the ſtomach than 
when immediately mixed with the blood. This is true 
if the quantities received both ways are equal ; but it 
is of no uſe in the preſent queſtion, unleſs it is alſo 
proved, that ſuch a quantity of this putrid liquor 28 


will be ſufficient to nouriſh the foetus muſt be taken 


in either by the mouth or umbilical veſſels; then in- 
deed it follows that ſuch a quantity of the putrid li- 
quor of the amnios will do ll harm by being received 
at the mouth, than if it had been conveyed by the 
navel. I can however ſee no reaſon to allow the 
minor propoſition to be true, nor am I ſenſible of 
being brought, by a denial of this propofition, under 
a neceflity of giving the placenta a faculty of ſeparat- 
ing the pure from the impure, or of ſending the im- 
Pure to the amnios, where it does no harm, and the 


pure to the fœtus, where it does much good. There 


is no neceſſity to ſuppoſe the whole maſs of the mo- 
ther's blood to have been tainted with the virulence of 
this gonorrhœa. Poſſibly this diſeaſe had its ſeat at 
firſt in the vagina, and then attacked the internal os 
uteri, and the mucus with which it is commonly filled 
in the time of pregnancy. (ſee an inſtance of an ulce- 
rated os uteri from ſuch a cauſe by des Noves (a), ) 
and this corrupted mucus might communicate its fœtor 
to the liquor of the amnios without the veſſels of the 
placenta having received one drop of it, and therefore 
the child might remain healthy and ſound unleſs the 
waters had been long enough acrid to affect the ſurface 
of its body; whereas had ſuch putrid liquor ſerved it 
for food a very ſhort time, it ſcarce could have eſcaped 
without ſome diſeaſe, Nay from what was faid con- 
cerning the ſource of the liquor of the amnios being 


(a) Morgagn. Adverſ. Anat, 4. Animad. 40. 
either 
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either the foetus or its umbilical arteries (ſee 5. 24 and 
26.) it neceſfarily follows that the liquor of the amnios 
in this caſe could not have been corrupted in any other 
way than what is juſt now aſſigned, for a child could 
never have ſuch liquors circulate in its veſſels with- 
out being tainted. | 
It may be objected from what I have ſaid (5. 2g.) 
of the branches of. the umbilical vein abſorbing the 
liquor of the amnios, that ſuppoſing this liquor to 
have been corru in the manner J have explained 
it, the foetus could not have remained ſound, becauſe 
the abſorbent veins muſt have taken up this corrupted 
tuff, to mix it with the blood of the fœtus. To 
which I anſwer, that the quantity taken up by ab- 
ſorption is but ſmall, and the time would appear to 
have been but ſhort in which it could have been ab- 
ſorbed. Next I would obſerve that though a gentle 
contraction is neceſſary for increafing abſorption, yet 
very acrid ſubſtances irritate abſorbent veſſels to ſuch 
a ſtrong contraction as makes them uncapable of per- 
forming their functions, which is one principal reaſon 
why poiſons when ſwallowed do leſs harm than when 
immediately mixed with the blood; and hence the 
very acrid kinds of them are obſerved to produce all 
their bad effects on the firſt paſſages, without any ap- 
of their having entered the blood-veſſels (a): 
the child was in much leſs danger than if the putrid 
liquor had been ſwallowed for food, when it would 
have hurt the alimentary tube, and if it had gone 
further muſt have tainted the whole maſs of blood ; 
or if the lacteals had refuſed it entrance, the child 
would have been famiſhed ; and at any rate it would 
have laboured under ſome diſeaſe, whereas in the 
hiſtory it is affirmed to have been ſound and healthy. 
Whether then we conſider the liquor of the amnios 
in a ſound or morbid ftate, it appears to be very ill 
calculated for ſerving as food to be taken into the 
ſtomach of a feetus. 


(a) Wepfer, de Cicut. Aquat. Mead on poiſons, | 
PRO- 
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ow EW NOB LEM: ML. 
Whether the liquor of the amnios paſſes into the ſtomach 
1518.4 of the fetus." V7 
HIS queſtion not admitting of an- ocular de- 

| monſtration to decide it, ſeveral circumſtances 
have been brought to prove that the liquor of the 
amnios paſſes into the ſtomach of the fœtus; and not. 
withſtanding the extreme improbability that a liquor 
which is to ſerve as food to the foetus ſhould previouſly 
be ſent into the feetus's own veſſels to circulate and be 
decreted in order to be prepared for being ſwallowed, 
which F. 24 and 26. ſhew would be the caſe on this 
ſuppoſition ; yet it has been alledged that the reſem- 
blance between the liquor of the -amnios and that of 
the ſtomach. 1s à proof of the real paſſage of the liquor 
of the amnios into the ſtomach. _ | 

I have already deſcribed the liquor of the ſtomach 
as it appeared to me in faetuſes of different animals 
(ſee F. 30.) but have not had opportunities to obſerve 
the liquor of the amnios in the different ſtates of a ſut- 
ficient variety of fœtuſes; and therefore ſhall firſt con- 
ſider it as it is repreſented by others, and afterwards 
ſhall ſuppoſe what I ſaw in cows to be general. 

If the liquor of the amnios is at firſt mild and mu- 
caginous, and afterwards becomes thinner and more 
acrid, it differs greatly from the liquor of the ſtomach, 
which on the contrary turns-gradually more viſcous as 
the fœtus increaſes. (F. 30.) Nor will it ſuffice to ſay 
that the finer parts are abſorbed by the veſſels of the 
ſtomach z for ſuch an abſorption could never make a 
thin watery liquor leave a greater quantity of a grols 
mucus than a thick gelly would do; eſpecially when 
there is leg time allowed for the abſorption of the 
watery * by the quicker digeſtion which the fœtus 
muſt be ſuppoſed to have when it becomes larger and 
ſtronger. Ur 
the ſtomach would be more and much oftener diluted 


by the thin food ſwallowed in greater quantity and 


more 


pon which account too, the contents ot | 
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| tly. And then we might expect ſome- 
2 to ſee the thin liquor late! — down, and the 
thick remains of the former food diſtinct, without 
ing blended, as we obſerve the mucus of the ſto- 
—— adults to keep in a ſeparate body from any 
thin liquors drunk ſome little time before they are vo- 
mited: This however is never obſerved in the fœtus, 
though it has neither reſpiration, vomiting, nor other 
conquaſſatory preſſure on its ſtomach, to in corporate the 
different liquors contained in it; and therefore there 
is no probability that they ſhould be fo intimately 
blended ; ſo that on the whole the liquors of the am- 
nios and ſtomach are ſo far from reſembling each other 
in this caſe, that their appearances diſcover them to 
be very different, and deſtroy the ſuppoſition of that 
of the amnios ever being ſent down into the ſtomach. ; 
Let us next ſee how well the liquor of the amnios 
of cows taken for a general rule will ' ſerve to ſupport 
this alledged reſemblance. It muſt indeed be _ 
that till the liquor of the amnios comes to a certai 
degree of viſcidity, which probably happens when the 
cow hasgone three fourths of her time, the appearances 
of reſemblance are pretty favourable, only while the 
fœtus is very young the objections to the former ſup- 
poſition take place, becauſe for ſome time the liquor 


. 1s glairy, then becomes of the ſame confiftence with 


that in the ſtomach at the period juſt now mentioned, 
after which the appearances are quite deſtructive of 
any reſemblance z for the liquor of the amnios becomes 
conſiderably thicker; and even when their confiſtence 
is alike,” I have often ſeen the liquor of the amnios 
dark-brown coloured and turbid, while that in the 
ſtomach was of a pale watery colour, and pellucid; 
and at other. times I have obſerved the contrary of 
this and other remarkable varieties of appearances : 
Which perſuades me that there is no communicatian 
between the cavity of the amnios and the ſtomach. 

2. The liquor of the amnios is generally ſaid to be 
conſumed, or in very little quantity, at or near the 
birth; from which it is inferred that it has ä 
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lowed down by the foetus. De Graaf, in confirmation 
of this fact, tells us (a), that he diſſected a rabbet when 
ſhe was about to kindle : In the time of his diſſecting 
the mother, ſome of the ſœtuſes came out with their 
membranes intire, and without any liquor contained in 
the amnios or chorion. He obſerved alſo the ſame 
thing in the others which were taken out of the ute- 
rus, and to be aſſured that the coats were not bro- 
ken, he diſtended the membranes with air, and found 
they were entire. | 

Whatever truth is in the general propoſition, De 
Graaf's obſervation ſhews only what happened in that 
particular animal, without determining what the quan- 
tity of liquor is for ordinary in rabbets ; far leſs does 
it _ us what we ought to ſay of animals in ge- 
neral. | 

A great many creatures have not all this liquor con- 
ſumed at birth. I have ſeen a remarkable quantity of 
liquors ſtill remaining in the amnios, after the deli 
very of ſeveral animals, but my obſervations have not 
been ſufficient to determine (except in cows) what 
proportion the liquor of the amnios bears at birth, to 
what it was formerly. Harvey, who ſeems to write 
on this ſubject accurately and from obſervation, when 
he is endeavouring to prove the liquor amnii to ſerve 
for food to the foetus, raiſes this objection to himſelf 
(b): „One might believe that the — which we 
« appointed for food to the foetus, are excrementi- 
„% tious, and chiefly on this account, becauſe they 
% jncreaſe as the foetus turns bigger; and in the 
birth of ſeveral creatures, when it is probable all 
the aliment is conſumed, they are ſeen in great 
plenty.“ And where he is treating of the hu- 
man waters, and is proving the liquor of the amnios 
to be no excrement, he ſays (c) it is ſeen in leſs quan- 
. tity proportionally (pro proportione) near the time of 
birth. In cows the liquor is evidently decreaſing in 
its quantity ſome months before the delivery. This 
(2) De Mulier. organ. cap. 15. (b) De humor. uter. 

(c) Exercit. 56, N 
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conſumption of the liquor in cows is made by its paſ- 

ids bo ag the foetus, ſay the od and 
who differ from me in opinion, but previouſly to this 
concluſion they muſt prove one or other of theſe two 
propoſitions, either that the liquor does 80 down into 
the ſtomach, or that it cannot poſſibly be carried off 
any other way. The truth or falſhood of the firſt of 
theſe depends on the arguments examined in the ſub- 
ſequent part of this eflay, and muſt have the ſame 
fate with them; and as to the 8 1 
flatter myſelf that I have demonſtrated another paſ- 
ſage by which it may go, ($. 25.) and really by which 
only we can ſuppoſe it to go in order to account for 
all the phænomena. While the foetus is weak, the 
arteries of the amnios pour out more than the veins 
take up (F. 15 and 26), and the heat aſſiſted by the 
conquaſſatory motions, to which the liquor is expoſed, 
melts down its particles, and makes 1t appear more 
watery : But when the veſſels of the fœtus grow 
ſtronger, and conſequently the veins abſorb more 
(F. 5. ) the quantity collected does not increaſe fo faſt, 
and in ſome time the liquors thrown out and thoſe ab- 
ſorbed are near equal, when the quantity of the liquor 
amnii remains much the ſame, till at laſt the veins 
prevailing, the quantity diminiſhes, and continues to 
do fo till birth; but ſeeing the veins take up chiefly 
the finer particles, what they leave muſt become 
more thick and viſcous. All this will, ceteris paribus, 
be obſerved in different animals proportionally to the 
fizes and numbers of the veſſels. If what Rohault 
affirms (b) be true of the human liquor amnii being 
always in a watery ſtate, which ſo far as I could ob- 
ſerve, it is rather more than in other creatures ; the 
arteries or exhalant veſſels are ſmaller and the veins 


perform leſs abſorption than thoſe of brutes. 


The liquor of the amnios ſerves to keep the foetus 
and its membranes ſoft and extenſible, hinders them 
from cohering, and defends the fœtus from preſſure 


(a Mem. de Acad. des Sciences. 
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or other violence which it needs moſt to be prot 

- from, while its parts are very tender, for which this 
liquor is then, at leaft, in greater proportion than after- 
wards, when the foetus is firmer and ſtronger ; and 
by the liquors real. or proportional quantity . leſs 
towards the time of birth, the mother is not in ſo 
much danger of ſuffering by the overſtretching of the 
_ uterus, as ſhe certainly would be if the waters increaſed 

, proportionally with the foetus. be 

3. Beſides theſe arguments deduced from the qua- 
lity and quantity of the o_ of the amnios, it is 
further pleaded by thoſe who favour the. opinion of 
the nutrition of a fetus by the mouth, that the fœtus 

ſhews it was accuſtomed to take down aliment while 
it was in the womb, by its knowing how to ſuck as 
ſoon as it is born. But what is there in the leaſt ana- 
logous to a nipple within the amnios on which the 
feetus could have practiſed ſucking while in the womb ? 

4. Here is, ſay they again, a liquor in the amnios 

conſtantly applied to the orifice of a canal which leads 

3 a cavity, and wherefore it probably will paſs down 

ere. 
Jo this it is anſwered, that there are impediments 

both to the entry and paſſage of the liquor. The firſt 

is the lips being found generally ſhut in a feetus. 

This however is denied. In moſt of the fetuſes of, 

cows which I looked at, the lips were contiguous ; in 

ſome few the E of the tongue lay between them; 

and in all the human fœtuſes the lips were contiguous, 

which indeed might be expected, ſee F. 29. The force 

by which the lips are kept contiguous will however not 

robably be ſo great as that by which the eyelids are 
Rut, becauſe the ſphincter oris does not ſeem to be ſo 

much ſuperior to its antagoniſts as the orbicularis pal- 

pebrarum 1s to the rectus Fallopii. | * 

Thbis obſtacle of the lips is not the only ; for 
the under. jaw being ſupported by its levators will keep 
the tongue applied to the roof of the mouth, and the 
pharynx always is ſhut, unleſs when the voluntary 
convulſive action of deglutition is performed. Tn | 
15 | mig , , 
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:wht know how theſe parts appeared in a foetus, I 
ele eve of ſeveral, then cautiouſly' depreſ- 
fing the point of the wa == L ſaw the root of it raiſed 

inſt the palate. When the root was depreſſed, 

the velum pendulum appeared hollow below where. 
the tongue had been lodged, and was ſo convex above 
zs to ſhut up the paſſages to the noſtrils. * As to the 
pores wy always ſhut, it is univerſally known 
to make ſure of it I put a funneſ into the mouths 

of ſeveral fœtuſes after their tongues were deprefled, 
and holding them ere&, I poured water into the 
funnel, but none paſſed farther than the root of the 


I cannot omit the mention of the remarkable me- 
chanifm employed here, for ing the tonuge more 
coſe to the palate, chuſing the human. feetus, as beſt / 
12 it by. When a foetus lies with 
its neck bended, ſuch of the muſcles av are ſituated 


below the os hyoides are conſiderably relaxed, which 


thoſe above it are not. Theſe latter are naturally 
ſtronger, and gaining over the others by the difference 
of their ſtretching, pull the os hyoides, tongue, &e. 
upwards, and preſs them fo ſtrongly againft the up- 


per part of the fauces and mouth, as to leave their 


print in the flexible parts, and by bringing all the ſides 


of the paſſage into the eſophagus cloſe together, 


prevent any thing's getting down into it. \ 
Since then there are ſuch obſtacles to be overcome, 
the liquar of the amnios cannot paſs unleſs either the 
force with which it is ſqueezed is ſuperior to the reſi- 
or the feetus perform the action of deglu- 


1 ſhall now examine an experiment which is ſaid to 
demonſtrate the paſſage of the liquor of the amnios in- 
to the ſtomach © It is related thus by Mr. Heiſter (a). 


T receiyed a full formed perfect fœtus of a cow, in- 


eloſedl the uterus and membranes, in cold weather; 
not only the liquor of the amnios which ſurrounds 


the 
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the foetus was frozen; but the ſame liquor was found 


frozen in the mouth, œſophagus and ſtomach like 
one continued ſubſtance. The column of ice in the 
ceſophagus was about an inch thick. I ſaw the ſame 
phænomenon another winter. | 
If this column was only the water naturally con- 
tained in the gullet frozen, then all the contents of 
the ſtomach would run out, whenever a foetus was 
ſuſpended with its head downwards, or if the gullet 
was flit open while the fœtus hanged by its mouth the 
2 would yu out as far 8 e 11 3 but none of 
theſe things upon trial. e icy column 
therefore was — in the gullet — 4 amnios 
or ſtomach by the expanding force of freezing liquors 
confined within the frozen rigid uterus and ſecundines, 
a force far ſuperior to any reſiſtance which can be 
ſuppoſed here. To con this I puſhed a trocar 
into the amnios of ſeveral calves involved in the uterus 
and ſecundines, and forcibly injected milk through the 
1 abr 10 1 * the uterus — n 
y by ſeve e, ſometimes Y, 
| 4 whiles * none of it 
into the ſtomach, which is a demonſtration that Mr. 
Heiſter's experiment is not a proof of what naturally 
ppens to a foetus, but only of the force of expanſion 
freezing liquors. | 
The only other ſuppoſition to be made of the fœtus 
taking the liquor of the amnios into its ſtomach is, that 
it ſwallows down theſe waters, by performing the vo- 
luntary convulfiye action of deglutition. But as there 
is no direct f of this, I forbear the mention of 
many probable arguments againſt it. Poſſibly the ſup- 
poſed advantage of taking in food may be alledged as 


an argument; but by what has been ſaid in the ſolution” 


of the ſecond problem, and elſewhere in this paper, it 
appears that inſtead of an advantage, this would rather 
be hurtful to the fœtus; and therefore the into 


the ſtomach ſhould be kept cloſe ſhut inſtead of having 


liquor forced down into it. 


5. Some 
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5. Some authors have aſſerted the neceſſity of ſuch a 
liquor having been taken down, in order to keep the 
chylopoietic organs of ſufficient dimenſions for receiving 
due ſupplies of food after birth. If it had been con- 
fidered, how languid and flow the motion of the con- 
tents of theſe organs muſt be in a foetus, the contrac- 
tile tone of whoſe fibres is extremely weak, and not 
affiſted by preſſure from reſpiration or any other 

wer, it might have been thought, that the liquors 
upplied by the veſſels of theſe hollow viſcera would 
have been ſufficient for this purpoſe, The youngeſt 
ſœtuſes have their ſtomachs full (F. 30.), which plainly 
points out the ſourte of the liquor of the ſtomach to 
be no other than the ſtomach itſelf. The contrivance 
of puſhing the blood in the deſcending aorta, with 
the united force of both ventricles of the heart 
(J. 20.) is in part deſigned to promote a greater ſecre- 
tion in theſe hollow - nook where the reſiſtance is leſs 
than in the ordinary glands. 

6. The quantity of mucus in the ſtomach and ſmall 
and of the meconium in the greater (F. 30, 31.) 
been brought as a convincing argument of the fœ- 

tuſes feeding on the liquor of the amnios; and as 4 
r- a rafterior a whelp brought forth without a 
ead is mentioned (a), whoſe ſtomach was empty, and 
in whoſe inteſtines there was but a ſmall quantity of 
excrements. It is alſo probable, that a circumſtance 
inthe child which Mr. Calder deſcribes (b), may be made 
uſe of as an argument here, which having the paſſage 
from the ſtomach into its inteſtines ſhut up, contained 
but a ſmall quantity of meconium in its guts. For 
it may be faid, that the whelp ſhews the ſtomach 
not to furniſh its own liquor, but to receive it from 
the mouth, and as well as the child had little me- 
conium, becauſe the liquor of the amnios was not ſent 
down into the guts. | 

The quantity of matter contained in the ſtomach 

and guts of a fœtus is no argument for food being fur- 


(2) De Graaf. de Mulier. organ. cap. 15. () Medical Eſ- 
ys vol. 1. art. 14. 


Cc niſhed 
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niſhed from the amnios,but on the contrary, is a ſtrong 
one againſt it; for there is not mare of the meconium 
after nine months, than what an infant paſſes of feces 
in one day, and its colour evidently diſcovers the 


liquors ſecreted within the fœtus's body, to compoſe. 


a conſiderable ſhare of it. | 

If the whelp is applied to prove the ſtomach ince- 
poo of furniſhing any liquor, becauſe this one was 
found empty, it will prove too much, fince none can 
ſay that the ſtomach ſecerns no liquor. The empti- 
neſs of the whelp's ſtomach was owing to a faulty di(- 
poſition of the veſſels, for I ſhall ſoon give politive 
proof of the ſtomach's being capable of furniſhing the 
quantity of liquor commonly found in theſe fetuſes, 
without receiving any thing from the amnios. 
In the child, the ſtomach ſent nothing down, and 
the divided duodenum hindred the bilary and pan- 
ereatic liquors paſſing freely, which made the excre- 
ments few. . 

The two following hiſtories give poſitive evidence 
of the ſtomach and guts being able to furniſh their 
contents. The firſt is of a pig, which Dr. Bellinger 
deſcribes (a) brought forth with its mouth quite ſhut 
up, but having its ſtomach and guts full of the uſual 
contents. The other inſtance is rather ſtronger ; for 
Mr. Antoine (b) found a viſcous yellow liquor, like to 
excrements in the ſtomach and guts of a lamb which 
had neither head, heart, jungs, liver nor pancreas. 
Hence the meconium is no other than the groſſer parts 
of the liquars ſecreted in the alimentary tube, and of the 
| bile and pancreatic juice. 

Theſe are all the arguments of any weight, which! 
know to be advanced for proving the paſſage of the 
© liquor of the amnios into the ſtomach. In anſwer to 
which, I have offered reaſons which ſeem to turn them 
all in favour of the fide of the queſtion oppoſite to that 
for which they were advanced; and therefore I con- 


(a) De feet. nutr. cap. 9. (b) Hiſt. de acad. des ſciences 
1703. 
clude 
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clude this third problem by aſſerting, that the liquor of 
the amnios does not paſs into the ſtomach of a feetus. 

Seeing then the three problems are reſolved with 
reſpect to viviparous animals, in favour of the nu- 
triton by the navel alone, allow me to ſum up all in 
a ſhort recapitulation of the arguments already inſiſted 
on at . 

Since the fœtus is capable of receiving its whole nou- 
riſument by the umbilical vein alone, whereas none can 
ſubſiſt without the umbilical veſſels, — Since the li- 
quor of the amnios is ill calculated, in its natural ſtate, 
for the food of a foztus 3 and becomes ſometimes al- 
together unfit food in morbid caſes, without the foetus 
being any way injured, —— Since it is highly impro- 
bable that a cxeature ſhould furniſh its ſubitence out of 
its own body, which muft be the caſe if the foetus feeds 
onthe liquor of the amnios,—Seeing it cannot be inferred 
from any reſemblance of the liquors of the ſtomach 
and amnios, nor from any other appearances, that that 
of the amnios is ever ſent down into the ſtomach, 
——Seeing no direct proof can be had of the liquor of 
the amnios being preſſed or ſwallowed down; but on 
the contrary, all circumſtances make it probable that it 
does not go down, and fince all the phznomena of 
a fœtus can be moſt reaſonably accounted for, with- 
out ſuppoſing the liquor of the amnios to be any part 
of its food, Is it not reaſonable to exclude the mouth 
from the office of conveying the aliment of the fœtuſes 
of viviparous animals, and to believe that all their 
nouriſhment is conveyed by the umbilical veſſels ? 


The ſequel of the preceding eſſay on the nutrition 
, fetuſes ; by the ſame. Vol. II. art. 10. 


Come now to conſider how far the nutrition of 
the feetuſes of oviparous animals, and of plants 


ſerves to illuſtrate or confirm what has been argued 
for in the prece ding eſſay. I ſhall firſt treat 


Of the nutrition of the fetuſes of oviparous animals. 


l. HE ſhell of an egg becomes more brittle by 
being expoſed to a dry heat. 
| i 2. The 
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2, The ſhell is lined every where with a very thin, 


but pretty tough membrane, which dividing at or 15 
very near to the obtuſe end of the egg, forms a ſmall de 
bag in which only air is contained. * 

3. In a new laid egg this bag appears very little, th 
but becomes larger when the egg is kept. * 

4. The white of an egg is contained in concentrical | 
membranes, but is not all of the ſame conſiſtence; for te 

the exterior part of it is thin and diffuſes itſelf al. it 
moſt like water, when the membranes are broke; of 
whereas its interior part is viſcous. 

5. The white of an egg can make its way through * 
the ſhell, as appears from its waſting by keeping, cu 
eſpecially if it is expoſed to a gentle heat. 

6. The globular yolk ſeems to be ng other than a m 
liquor incloſed in a membrane, becauſe whenever the Ai 
membrane is broke, it runs all out; it is ſpecifically W 
heavier than the white. til 

7. The chalazæ are two white ſpungy bodies, riſing at 
very ſmall from oppoſite ſides of the membrane of the 
yolk, but gradually become larger as they are ſtretched W 
out from it in an oblique direction with regard to the ne 
two ends of the egg. of 

8. If we compare the chalazz to the extremities 
of an axis paſſing through the ſpherical yolk, this W 
ſphere will be compoſed of two unequal portions, it eg 
axis not paſſing through its center; conſequently, ſince ar 
it is heavier than the white ($. 6.) its ſmaller portion fo 
muſt be uppermoſt in all portions of the egg. 

9. The yellowiſh-white round ſpot or tread is placed fri 
on the middle of the ſmaller portion of the yolk; and as 
therefore, by $. 8. muſt always appear on the ſuperior 
part of the yolk. | | 7 

10. The tread ſeems to be compoſed of ſeveral circles _ 
of different colours, and in a fecundated egg contains th 
the chick (a) . i of 

11. Eggs whoſe obtuſe ends are rubbed over with wh 


linſeed-oil, or ſuch other ſubſtances as block up ſmall 


(:) Malpigh. de ovo incubat. 
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, are as fit for bringing forth chickens, when 

incubated by a hen, as other eggs are. Eighteen eggs, 
beſmeared in the manner mentioned, were marked, 
and ſet with the like number of other eggs, under 
three hens, who brought out thirty ſix chickens, not 
one egg of the whole number failing. 
12. After incubation, the air-bag is gradually ex- 
tended ; till near the time of the excluſion of the chick, 
it occupies ſomewhat more than a third of the cavity 
of the ſhell. | 

13. The extended bag does not collapſe, upon being 
expoſed to the preſſure of the atmoſphere, after in- 
cubated eggs are opened (a). 

14. By incubation, the white becomes thinner and 
more turbid, eſpecially on its upper part, near to the 
air-bag, where it is alſo firſt conſumed ; and it is after- 
wards diminiſhed towards the ſharp end of the egg, 
till at laſt nothing of it is left, except a chalky ſubſtance 
at the lower part of the ſhell. 

15. As the part of the white, neareſt to the tread, is 
waſted, its membrane and the tread ftill approach 
nearer till they become contiguous. This membrane 
of the white is commonly called the chorion. 

16. Some time before the white is quite conſumed, 
What remains of it is placed at the lower part of the 
ego, and therefore the yolk is interpoſed betwixt it 
and the membrane, which immediately contains the 
fœtus, (ſee F. 9. and 10.) . 

17. The white of a fecundated egg is as ſweet, and 
free from corruption, during all the time of incubation, 
as it is in a new laid egg. 


| (a) It is ſomewhat out of my ſphere to enquire how the addi- 
tional air gets into the bag; but if any are curious enough to 
make this enquiry, I would recommend to them to obſerve how 
this air-bag diſtends and keeps ftretched in an exhauſted receiver 
of an air-· pump; to exhauſt the air gradually out of the ſhell, 
while it ſtands expoſed to the atmoſphere, both while the air-· bag 
5 entire, and aſter it is broke, oblerving always the rifing or ſal- 
ling of the mercurial gage. To conſider F. 11. and 13. and to 
conſult Bellini, de mot. cord. prop. ix. and Hales's Statics. 


Ce 3 18. The 
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18. The thinner white generally will not coagulate 

with heat, till the ninth or — of incubation, | 
after which it frequently will. 

19, Very ſoon after incubation, the volume of the t 
yolk increaſes and riſes nearer to the upper part of the 
egg; conſequently its ſpecific weight decreaſes. 

20, The yolk becomes pale and more fluid for t 
ſome time, ' eſpecially on the fide next to the chick, 
where its bulk alſo ſooneſt increaſes ; but afterwards | 
the membranes of the yolk turn firmer and ſtronget, 
and the liquor in them is leſs in quantity, and becomes 
more viſcous. | | 

21. As the chick increaſes, the yolk is depreſſed in | 
the middle, and is ſoon brought into the form of a 
horſe-ſhoe, in the middle of which the chick is lodged. | 

22. The yolk remains freſh and uncorrupted all the | 
| 


time of incubation, and is always coagulable. 
23. Not long before the exclufion of the chick, 
the whole yolk is taken into its belly. 
24. The whole white and yolk are not conſumed 
by the chick z for ſome part of the humors of the | 
egg eſcapes through the ſhell, and is not ſupplied by 
any thing from without, as evidently appears from an 
eggs becoming ſo much ſpecifically lighter as to ſwim 
m water after incubation, though it ſunk in it when 


{ 
recent. i | 
25. The chalazæ remain long without being conſi- | 
derably changed, unleſs they are brought nearer to | 
each other by the creſcent form of the yolk; at laſt | 
they degenerate into a dry chalky ſubſtance. | 
26. The tread is very ſoon enlarged by incubation 
and being — — up on the top of the yolk to the 
ſuperior part of the egg, is placed near to the air-· bag 
and when both increaſe they become contiguous. 
27. The tread is called amnios when it becomes 
large and contains the colliquamentum or liquor in 
which the chick is immerſed. 
28. The quantity of the colliquamentum gradually 
increaſes till the fifteenth or fixteenth day of incuba- 
tion; on the eighteenth it is all conſumed, and — 
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ing days ſcarce any moiſture can be ob- 


ſerved on the internal farface of the amnios. 

29. The liquor of the amnios is more tranſparent 
than the colliquated white; its taſte is more falt, and 
it has no ſmell. Its conſiſtence at firſt is a little viſ- 
cous, then it becomes more fluid, and afterwards 
turns ropy again. 

30. The allantois and its contained urine are to be 
ſeen in an as well as in the ſecundines of vivi- 
parous ani . 

31. Though the heart is among the firſt parts of 
the chick which can be diſtinguiſhed, yet the umbili- 
cal veſſels are ſeen much about the ſame time. 

32. The umbilical veſſels gradually diſperſe their 


branches upon the amnios, upon the yolk and upon 


the membranes of the white : The extremities of their 
much greater number being immerſed into the white, 
are extended proportionally as it is colliquated. 
3p Near to the end of incubation, the umbilical 
veſſels begin to ſhrivel and decreaſe, till, at the exclu- 
fion, they are very ſmall. | 
34. The embryo is ſeen at firſt, in form of a ſmall 
worm; then its ſpine, with the large prominencies 
which afterwards ſhew themſelves to be the brains and 
appear : The other bowels ſeem hanging from 


eyes 
the ſpine; the chaſm of the mouth diſcovers itſelf ; 


the extremities ſprout out ; the viſcera are gradually 
covered with the teguments; and at laſt the beak, 
nails and feathers are ſeen : After which, all the parts 
become ſtronger and firmer, the proportional bulk of 
the head decreaſing. 

35. Aſter all the parts of the chick are formed, it 
is always found lying on its fide, with its neck greatly 
bended forward, the head being covered with the up- 
per wing, and the beak placed between the * * 

36. When the ſhell is opened after the chick is 
large and ſtrong, it may be ſeen to bounce and ſpurn, 
imes opening its mouth wide, eſpecially if it is 


fired or pricked. 


Cc 4 37. The 
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37. The mouth, gullet, and crop are always found 
moiſt, but never contain any quantity of liquor which 
can be collected or will run out in dro 
38. The bulbous glandular patt of the gullet, im. 
mediately above the ſtomach, and the ſtomach, are 
full of a liquor, in the youngeſt chick we can diſks, 
and continue full the whole time of incubation, neither 
infundibulum nor ſtomach having yet got the tendi. 
nous firmneſs they have in adults; nor can we obſerve 
the dry pellicle, which is fo eaſily ſeparated from theſe 
parts in hens. 

39. This liquar of the ſtomach is at firſt thin; af. 
terwards curdy, and at laſt appears as a greyiſh white 
mucus, unleſs that ſome part of it frequently is co- 
Joured yellow or green by a mixture of bile ; it always 
coagulates by boiling into a firm yellowiſh-white ſub- 


ſtance. 


40. The quantity of feces was not large in the | 


great guts of any chickens I opened before excluſion. 
41. A little time before the excluſion, the chick 
may be frequently heard making the fame piping 
| ſound which hatched chickens make. In three eggs, 
which were all I opened in this ſtate, the beak of the 
chick had perforated the membrane of the air-bag. 


442. The ſnell at the obtuſe end of the egg frequently 


appears cracked ſome time before the excluſion. 


43. The chick ſometimes perforates the ſhell with * 


its heak z but in thoſe I ſaw tumbling out of the ſhell, 


it was broke off irregularly, at the place where the 


membrane of the air-bag was joined to it. . 
44. After excluſion the yolk is gradually conveyed 
into the guts by a ſmall duct; its membranes 
contract themſelves, and the duct becomes ſhorter. 
On the tenth day after excluſion, the yolk was no 
larger than a ſmall pin's head, and the duct was ſcarce 
one twentieth part of an inch long. : 
From this hiſtory, I ſhall deduce the manner in 
which the colliquated white is taken in by the chick. 
Authors generally ſeem to agree, that the fetus 
ef oviparousanimals, while yery young, receivesits nou- 
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rſhment by the navel ; but ſeveral have been of opinion, 
that afterwards it is conveyed by the mouth. I ſhall 
examine the arguments uſed in proof of this; and 
then ſubjoin ſome n ative reaſons not taken notice of. 

Bellini (a) has deſcribed the tread, or ſacculus am- 
ni, with the chalaze firſt formed in the back of the 
hen, to which, according to him, the yolk is afterwards 
joined, and the white is acquired as they tumble down 
the oviduct. He fays, the chalazæ are compoſed of 
numerous canals, which open into the amnios, and 
ſend out their roots into the cavity of the yolk, and 
into the white. The conſequences drawn from this 
deſcription, by thoſe who aſſert the nouriſhment to be 
carried by the mouth, are, that here are direct 
into the cavity, where the chick is, which can take 
pp the liquors no other way than by the mouth. 

The anſwer to this is the ſame as has been made to 
the other facts quoted from this author. The ſac- 
culus amnii is not formed before the yolk ; on the 
contrary, the yolk is evidently to be ſeen before the 

. tread or chalazz. Neither have the chalazæ (if they 
are the leaſt communication with the amnios, 
at any time, or in any ſtate of the egg, otherwiſe than 
as they are both adhering to the membrane of the 
yolk, upon which, or within which, no particular 
fibres, no canals are ſtretched to the tread. If then 
the facts are denied, the conſequences cannot be 
admitted, 

Harvey (b) affirms, that a liquor is found in the 
mouth and crop of the chick, which he concludes to 
be the liquor of the amnios from their reſemblance, 
from the quantity of the contents of the ſtomach, 
from the chick's being ſeen to open its mouth, and 
from the neceflity creatures are in of ſwallowing, or 
of forcing back by vomiting whatever is introduced 

to the root of their tongue. 
As to the reſemblance, I do not ſee how the com- 
pariſon can be made, ſecing the liquor in the mouth 
prop. ix. b rat. animal. ex- 
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and is in ſuch ſmall quantity, & 37. But ſuppoſe 
that 2 duke ny was Clog: the two l. 
nors agreeing in ſeveral properties would not of itſelf 
be a ſuffi int proof of their being the fame'; and if, 
for argument's ſake, the liquor in the crop was granted 
fo be in very large quantity,” and to agree in every 
with that of the amnios, it would certainly 
appear in the ſame form for ſome time in the ſtomach, 
whereas it is always found' very different there in the 
larger fetuſes, 5 39. and Harvey confeſſes as much in 
this place ; therefore it may be concluded, that it does 
not get down into the ſtomach. 
| e quantity of the contents of the ftomach and in- 
teſtines may be accounted for from F 38. applied to 
what was faid on viviparous animals, 
Though creatures which reſpire, are under a neceſ- 


fity of either ſwallowing, or rejecting by vomit what 


ever is introduced beyond their fauces, it cannot thence 
be concluded, that a foetus is under the ſame neceſſi· 
ty; for as it does not reſpire, it will ſuffer no inconve- 
nience by a liquor lodging near to the glottis, 


But to enforce the negative of the colſiquamentum 
puny by the mouth, obſerve that this can only be 
uppoled to happen from the fifteenth to the eighteenth | 


day of incubation'; for before the fifteenth the liquor 
of the amnios is increafing, and after the eighteenth 
this liquor is not to be ſeen, ſee $'28. If then the liquor 
of the amnios were all ſwallowed in theſe days, the 
ſtomach ſhould be fuller at this time, its contents 


thinner, more pellucid, &c. like to the colliquamen- 


tum; which does not happen. Beſides, if we ſuppoſe 
the power of digeſtion ſo ſtrong as to expel this liquor 
as faſt as it is taken down in theſe three days, it would 
certainly follow that this powerful digeſtion, continu- 
ing in the three ſucceeding days, while there is no li 
quor to be ſwallowed, the ſtomach ought to be quite 
emptied, which it is not. And laſtly, as à more di. 
rect proof ſtill againſt Harvey, I broke tlie ſhells of 


ſeveral incubated eggs, while the colliquamentum was 


in large quantity; and before the amnios was _ 
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and the ordi dy 
ſeems a de ion that they do not ſwallow. 
| Afer fuch convincing poo, ET RE 
make any application arguments in rmer 
part of this eſſay to this ſubject; and therefore I ſhall 
only defire er Te oo the poſture of a 

wallows liquors, that 


chick and of a hen while ſhe 
they ſe the poſture of the chick's neck to be 
moſt unfavourable to the performance of deglutition, 
and conclude with a very ſhort hiſtory of incuba- 
tion, aſſigning probable reaſons of the ſeveral appear- 


| i the heat of the hen, or of ſtoves equal to it 


aſſiſted poſſibly by the action of the air contained in 
the air-bag (5 2. 3. 12.), the white becomes thinner, 
; * — lighter N nd 
yo ifically lighter, (5 19) a 
het roger: white, . as oy 
ions, by its axis the cha- 
laze, preſents the fnaler ion to the incubating 
heat at firſt, (5 8. and 9.) ſo the change in conſe- 
ce of incubation being ſooneſt and greateſt here 
at the ſame time, 
the ſmaller portion of the yolk becomes of the leaſt 
ſpecifical weight, and therefore is buoyed up to the 
Goat of the egg, whereby the air-bag, and 
membranes of the tread, become contiguous when 
they enlarge (5 26), the embryo is put out of danger 
of being compreſſed by the yolk ; and the umbilical veſ- 


ſels are ſofituated; as to have their extremities immerſed 


in the liquors, which firſt undergo the proper change 
for being imbibed in their orifices (5 32.)—The incu- 
bation continuing the white is ſtill more colliquated, 
and the umbilical veſſels proportionally extended, the 
Veins to abſorb it, and the arteries to throw out any 

: particles 
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particles, which are unfit for the chick, till they are far. 
ther prepared; but eſpecially to drive forward the li. 
quors in the veins, as was IG in the account of 
viviparous animals (5 20. hen the white, in the 
upper part of the egg, is exhauſted, its membranes 
become contiguous to the amnios (5 15.) and thereby 
the membranes involving the ſœtus become ſufficiently 
ſtrong, to reſiſt the motions of the chick The power 
of incubation, aſſiſted by the pulſation and conquaſiz. 
tory motion of the umbilical veſſels, ſpread on the yolk 
($ 32.), diflolve it more, and render ſome part fine 
enough, to be taken up by the extremities of the um- 
bilical vein, ſome of which penetrate its membrane; 
by which the liquor at laſt becomes thicker, (5 20.) 
and the membrane, being in part emptied, will more 
eaſily yield to the weight of the chick; and is preſſed 
into the form of a horſhoe (F 21.) while the net · work 
of veſſels extended on this membrane render it ſtronger 
and firmer, The air- bag not only aſſiſts in colliquating 
the white; but when the humours of the egg come 
to occupy/ a leſs ſpace by the finer parts eſcaping 
through the ſhell (F 24.) and by being changed into 
the ſolid ſubſtance of the chick, the bag enlarging 
(F 12.) keeps the chick and humours ſteady, and pre- 
vents their heing diſordered or broke by the motions 
of the egg. Branches of the umbilical veſſels being 
diſtributed to the amnios (F 32:) the arteries will pour 
out their liquors into its cavity, in greater quantity 
than the veins can take up, as long as the fœtus is 
weak; but when the foetus becomes ſtronger, and 
conſequently the abſorbent power of the veins increaſes 
(re. $ 15, of the former ery) they will take up the 
fluid of the arteries faſter than the arteries pour it in, 
till it is quite exhauſted (F 28 and 29)—This abſo 
tion will go on more ſpeedily, in proportion as the 
| Progreſlive motion of the abſorbed liquor is leſs imped- | 
ed, which probably is the reaſon of the colliquamen- 
tum being all taken up, between the fifteenth and 
eighteenth days. By the conſtant circulation and re- 
newal of all theſe bumours of the egg, they 2 
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ard OBSERVATIONS. ; 
freſh and uncorrupted in a fecundated egg (5 17. and 
22.) but corrupt ſoon in a ſubventaneous one ; or in 
ſuch whoſe fœrtus dies in the time of incubation.— 
Wherever veſſels are not ſufficiently filled, they con- 
tract themſelves, and therefore, the white being ex- 
hauſted in the laſt days of incubation, the umbilical 
veſſels gradually ſhnyel- (F 33), which prevents the 
danger of an hemorrhage, when the chick is ſepa- 
rated from its membranes. But as the white is not 
ſufficient at this time fully to ſupply the chick, the 
yolk is taken — 1 6 25) and being ts 
preſſed, it is thrown. gradually, by the proper tru 
53 and 44) into the guts The veſſels and glands 
which open into the alimentary. tube, ſeparate as much 
liquor as moiſtens:it-z and the ſtomach having no. cal- 
lous ſtrong cruſt. on its internal ſurface (F 38.) ſeparate 
more than in the adult; in the mean time the 
glands of the infundibulum pour out a liquor, which is 
always thicker as the chick increaſes, till it becomes a 
thick white mucus: And therefore the contents of 
the r. * in the 2 ow the ap- 
pearance deſcribed (& 39.), and will be ſlowly paſſin 
off into the inteſtines. "The ſhell at the obtake end — 
the egg becoming more brittle by being long expoſed 
to a dry heat (S i.), and the membranes loſing their 
toughneſs, with their moiſture, the chick tears them, 
breaks the ſhell and makes its way into the common 
atmoſphere. bY | orien 
The mother having no juices prepared within her, 
to give the chick for food after it is hatched, and its 
organs for taking in, and digeſting aliment, being for 
ſome time too weak to ſupply it with nouriſhment; 
the yolk is made to ſupply theſe deficiencies, till the 
chick is ſufficiently confirmed and ſtrong, $ 444. 


Of the nouriſhment of plants in a fetus tate. 


* E firſt eight numbers of the following facts 
are taken from Mr Geoffroy (a), gud all the 
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4. The female 


e po 


others, except one or two obſervations of my om; 
are collected from Malpighius (a). 
1. Flowers contain the male and female organs f 


— which b of full of 
A w is of a particular 
of plants. 

3. ently ripe, the bladders 
Nh mga oj and throw it from them, 
 confiſts of ſeveral canals 


A. Both of 
and d ee — 
in di t plants. 


6. ä and female 
e others only contain one or other kind. 

7. Thoſe flowers which are only male or only fe- 
* v4 either grow both from the ſame root, or the 


gr on one plas and the female on ano- 
E 


8. When the Lede is prevented from having 

acceſs to the female o either the eggs do not in- 

creaſe into ſeeds, or if they grow, they are deformed, 

do' not contain any germ or rudiment of the young 
and are not prolific. 

9. When the — eggs increaſe, the germ, or 


young plant, of each is ſeen lodged in a pulpy ſub- 
ce, 


called the ſeminal leaves, * 


doo and frequently are ſunk ſome way into a depreſſion 


of a membrane, which forms a little bag for contain- 
ing a and therefore this bag is called the amnios 

10. From the ſide of this amnios, ſite to that 
where the r a tube 
(the umbilicus) goes out to be continued into the 
uterus. | | 
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and OBSERVATIONS. 335 
11. Before the umhilicus reaches the uterus, it 
rer thnowgh 2 cavity formed by another membrane 
which is full of liquor, or contains a great number of 
es dien tended. with liquor, and therefore 
ared to. the chorion. a 
12. The chorion and amnios become more and 
more turgid with liquors for ſome time, but then the 
liquors begin to diminiſh, the chorion being ſooneſt 
emptied,” and the navel· ſtring ſhrivels away, till it can 
no longer be obſerved. | ; | 
1. In the mean time the germ and ſeminal leaves 


14. At laſt all the liquors in the chorion and am- 
e 
l, V , 8 7 co 
r the ſmall peduncle, by which it adheres to the uter 

ſhnvels, turns hard and brittle, and the ſeed falls 
: with the leaſt force, . | 3 

15, The ſeed is compoſed of its membranes, or te- 
guments, of a large farinaceous part, and of the ſmall 
germ joined to the farinaceous ſubſtance, by a ſmall pe- 

uncle which js inſerted into the germ, between the 
plume and the ſmall root of this young plant. 

16, The germ is evidently the young plant, where 
the plume and root may be ox feng 4 

17. When the ſeed is ſowed, at the 
per ſeaſon, the farinaceous ſubſtance ſoon becomes 
ſofter, and the germ ſtretches its ſtalk upwards, and 
ts root downwards. | 
18, The farinaceous ſubſtance either remains under 
und turning larger for ſome time, but having its | 
lubltance changed more and more into a liquor, or it 
s extended 2 in form of one or two pulp 7 
Juicy jeaves ; from theſe different forms which this of 
rinaceous ſubſtance takes, it is called the cotyledons, 
ſeminal leaves or lobes. 

19. Aﬀter ſome time the lobes begin to ſbrivel and 
to have their liquors conſumed, and at laſt when their 
Juices are all waſted, they fade away and fall off. 

20, The plant grows very faſt all this time. 

2 * 21. When 
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336 MEDICAL ESSAYS. 
21. When the cotyledons are taken off before the 
plants are put into the earth, ſcarce any of them yil 
vegetate and all periſh very ſoon. 

22. Thoſe that grow any after, being thus de- 
prived of their cotyledons, increaſe rather ih their 
1 than root. 

23. When the ſemitial leaves are taken away, af. 
ter allowing the plant to vegetate ſo far as to come 
above Pe it periſhes in a little time, the root 
generally decaying firſt, 

5 24. If the 88 are taken away later, moſt 
of the plants die, and thoſe which continue to grow are 
always very ſmall. | 

' 25. When one cotyledon is only taken away, the 
plants do grow, but are not near ſo large or ſtrong as 
' thoſe which are left intire. 

26. By taking away the plume when it firſt ſprouts 
above ground, the roots grow very large and quickly. 
Io fix an analogy between animals and plants, they 
may be ſaid to remain in the ſtate of a foetus, ſo long 
as the young creature is nouriſhed ſolely by liquors 
furniſhed by the uterus of the parent. 

Plants therefore are only to be 1 as fœtuſes 
while the ſeed is ripening, before the earth, water, 
moiſture. of the air, &c. have communicated i imme- 
diately any matter for its increaſe ; and in this caſe it 
appears moſt probable, that the umbilicus pours in 
liquors from the uterus and chorion into the amnios; 
from which they are takenup by the veſſels of the ſemi- 
nal leaves, to bo conveyed partly into the foetus, and 

y into che leaves chemilves, by which the plant 
1 increaſed, its parts unfolded a ſubſtance pro- 
vided for ae fn it afterwards. when its tender 
roots either receive from the earth very little, or leſs 
than is neceſſary for the - ſufficient growth of the 
lant. 

Py A mixture of the mechaniſm of the viviparous and 
oviparous animals appears in the nouriſhment of the 


fetuſes of plants; * the litle pu having as in N 
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OBSERVATIONS. 447 
viviparots'animals a communication with the uterus of 
the parent till it is fully formed, the whole quantity of 
the liquor it is to be nouriſhed with, is not at firſt to be 
ſeen, as the white is in the egg; but the uterus fur» 
riſhes the liquor to be gradually abſorbed by the co» 
tyledons or - placenta.” And then on the other hand, 
plants reſemble the oviparous animals, ſo far as the 
parent being uncapable of ſupplying any juices 
pared in its own body after the foetus is ſeparated from 
the womb, for the nouriſhment of the plant; and 
ſt the young plant not being in condition for ſome time 
to ſubſiſt entirely on the new nouriſhment it muſt re- 
ceive, the pulpy ſeminal leaves do the ſame good of- 
fice to the plant, as the yolk does tothe chick after it 
Since the reſemblance is ſo great between animals 
and plants, it would be fuperfluous, after what has 
been ſaid of the former, to enter into a particular de- 
mil of the- reaſons of the foregoing phenomena of 
plants; and it is almoſt needleſs to . that I would 
conelude both the oviparous animals and plants to fa- 
vour my opinion of the whole nounſhment of all fce- 
tuſes being conveyed by particular abſorbent veſſels, 
and not by the ordinary canals through which the ali- 
ment muſt paſs, after the creature is out of its fœtus 
ſtate 3 for theſe are obvious to any who reads theſe 
eſſays with the leaſt attention. e vs 
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Praflienleorollaties from the eſſay on the nutrition 
' of the fetuſes of viviparous animals, by the 


ane, vol. 2. art. 11. 5 


I. HE ere poſture of women, the largeneſs 
1 of the canals which open into the human 
uterus, and the periodical evacuations to which it is ſub- 
ect, render them more liable to abortion than the fe- 
males of other creatures are j for the impregnated contents 
of the uterus preſs more on the orifice of the womb to 
force it open, the ſuperfluous quantity, evacuated pe- 
| : Da riodically 
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riodically at other times is apt to thruſt off the ph. 
centa (ſee 5. 16.) and being poured into the cayity 
of the womb, either corrupts there, or opens the 
os uteri; both which will probably. occafion the lo 
of the foetus : Whence women much more ſeldom 
conceive immediately before the menſes than ſoon 
after. Thence alſo an ap 


7 of blood from the 
uterus is a ſymptom w 


hich diſcovers great hazard of 
abortion. 85 | 

II. To obviate theſe inconveniencies, the placent: 
adheres ſooner to the human womb than to the uterus 


of other creatures, and the foetus has a larger propor- 


tional placenta, whereby its adheſion is ſtronger, and 
on both accounts the evacuation prevented. 

III. When the ſuperfluous liquors are collected in the 
largeſt quantity, the ſtrongeſt puſh muſt be given to 
ſeparate the placenta from the womb; the menſes ge- 
nerally ſtop after pregnancy, and the child is too ſmal. 
for ſome months to conſume them; wherefore wo 
men are moſt expoſed to abortions in the third or 
Fourth month of — — with child. 5 
IV. The ſtopping of the menſes occaſions faintings, 
nauſeas, reachings to vomit, which ſo often attack 
women in the firſt months of pregnancy, ſome of 
which help to remove and prevent other diſorders; 
for by the vomiting, for example, not only an evacui- 
tion is made, but leſs chyle ſent into the blood- 
veſſels, which therefore will have leſs of ſuperfluous 
liquors. Hence proper evacuations remove or mi- 
tigate ſuch ſymptoms, when they become violent aud 
dangerous. | 
. The ſeparation of the placenta from the womb 


muſt produce abortion, and this may be occafioned by - 


different cauſes operating in various manners, and 
requires my different treatment to prevent the loſs of 
1. Whatever occaſions too great a quantity of blood 

to be ſent to the uterus, or aſſiſts, or increaſes its mo- 


mentum to: thruſt off the placenta ; ſuch as plentiful 
living, compreſſure of the large veſſels, frights, E 
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2 'OBSERV ATIONS: 339 
lent ererciſe ; ſhocks of the body, fevers, Kc. will 
bring a woman into da of abortion. The cure 
however is plainly pointed out, to wit, blood · letting, 
mild food in ſmall quantities, and reſt. N 

2. When the adheſion of the placenta to the womb 
is too weak, and the os uteri does not make a ſufficient 
reſiſtance to its on dilatation, abortion may follow. 
Here for cure we muſt rely on corroborants ; and 
though much exerciſe is at firſt to be ſhunned, yet if 


= 


the patient can by degrees be brought to bear mode- 


_ I it will aſſiſt the other medicines conſi - 
ed W Fr 2 
3. If the finuſes of the womb ſuddenly collapſe for 
want of a ſufficient quantity of fluids to diſtend them, 
which may be caſed by violent evacuations, &c. 
not only the ' weakneſs mentioned in numb. 2. may 
follow, but the veſſels of the placenta which have 
not been proportionally emptied, will be diſingaged 
from the excretories of the finuſes by their being de- 
prived of ſufficient ſpace to lodge in, and there is 
great danger of abortions in ſuch a caſe we are not 
to apply ſtimulants too haſtily; for ſuch medicines in- 
e the contraction of the veſſels of the uterus, 
and will drive off the placenta ſoon z but we ought 
to repair the quantity of the blood by balmy food, 
with a mixture ſometimes of the leaſt irritating 
4. All cauſes which produce a ſtrong contrac- 
tion of the fibres of the uterus or of the parts which 
can preſs upon it will indanger forcing away the placenta 
and opening the os uteri. Therefore ſharp pains in any 
part of the body, and eſpecially in or near to the uterus, 
rough emetics, ſharp acrid purges, teneſmus, ſtrangury, © 
piles, and ſuch like, are every day bringing on abortion. 
The radical cure is to remove the — of the pain or 
1 tation, by medicines adapted to its particular nature 
and ſeat. If this cannot be excuted ſoon enough, 
we muſt” blunt its violence and counteract its effects. 
The firſt of theſe indications will be principally and 
moſt ſpeedily purſued in „h caſes, (except perhaps aj 
a 4 D d 2 8 
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(F. 5.) therefore the ſurface 


_ diſtraction of its muſcular fibres, we ſee another 
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the inflammatory ones) by giving opiates. The ſecond 
intention is anſwered by diminiſhing the momentum 


of the blood, which venæſection effectually does, and 


is always uſeful in the inflammatory caſes; but is not ſo 
proper in ſome other circumſtances, where however 
the opiates generally anſwer our intentions. 

VI. The liquors ſent into the fœtus by the um- 
bilical vein not having their propelling force commu- 
nicated from the mother (F. 16.) the tate of the 
mother's pulſe cannot affect the child otherwiſe than 
by occaſioning abortion or vitiating the fluids. Hence 


the impreſſions ſaid to be made on children by the 


— ky of the mother cannot be accounted for 
phyſically. Hence alſo children may be infected with 
the diſeaſed juices of the mother, but-eſcape catching 


the diſeaſes of their mothers,” if either they are only » 


topical, or if the morbid particles are ſuch as the 
placentary veſſels cannot abſorb. 1 

VII. The placenta is largeſt proportionally in the 
youngeſt fœtuſes (F. 18.) by its being leſs capable of 
yielding to the ſtretching power of the contents of the 
uterus, than the membranous parts of the fecundines 
are; and thereby it is better calculated for the greater 


proportional growth of the foetus when young. 


VIII. Though the ſurface of the placenta is not 
extended proportionally to the increaſe of the foetus, 
yet the orifices of the ſinuſes keep up to that proportion 

of contact between the 
uterus and placenta decreaſes, and a greater quantity 


of fluids is applied to it. Which may be one reaſon 
why the after-burthens of ripe children are brought 


away more eaſily than thoſe of abortions. 
IX. The placenta ſeparates more eaſily after the 
child is born, than while it is yet contained in the 


uterus; for as long as the child remains there, the 


womb is hindered to contract; upon which, and the 
want of a muſcular contraction in the placenta, the (c- 
paration of the after-burthen depends. And ſince 
the degree of contraction will be proportional to the 
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and OBSERVATIONS. 341 
reaſon why the after-burthens of abortions are more 
dificultly. brought away than thoſe of ripe children ; 
and we may obſerve how reaſonable the uſe of the 
powder to promote delivery (a) or other cordial ſti- 
mulating medicines, is, in ſuch caſes, to haſten the 
contraction. when there is not ſome ſtronger contra- 
indication, ſuch. as a fever or inflammation, to forbid 
their uſe. | | | 4 x 
X. The ſinuſes of the womb ($. 3.) are more ſafe 
and... uſeful, than any continued canals could have 
been; for theſe would have occaſioned too great 
an hemorrhage when the placenta was ſeparated ; 
whereas in the way. the ſmall branches of the arteries 
are disperſed upon the membranous ſidea of the 
ſinuſes, they be compreſſed as ſoon as the uterus 


contracts, and at the ſame time the reſiſtance which 


the womb occaſioned to its own returning blood by 
is preflure on the large veins, being taken off when 
the womb collapſes, the lateral branches of the minute 
arteries muſt be very little diſtended with blood, and 
the ſinuſes very little filled. This is illuſtrated. by 
the going away of the œdematous ſwellings of the 
legs in wamen with child, as ſoon as they are deli- 
vered. Hence immediate delivery is the only means 
to ſave a woman's life, whoſe placenta ſeparates be- 
fore. birth. And hence it is plain, why the lochia or 
cleanſings gradually diminiſh in quantity, and loſe their 
red colour, | 

XI. Seeing the reſiſtance to the blood in the deſ- 
cerding aorta is taken off upon delivery, and that not 
only the placenta ſeparates with more difficulty when 
the womb, has not contracted itſelf, but alſo a greater 
hzmorrhage muſt happen, it is no wonder that weak 
women ſhould be fo liable to faint at this time, eſpe- 
cally if they have been kept in an erect poſture, and 
the midwife is too anxious to bring away the pla- 
centa ſoon. Hence ſuch ought to be delivered in a 


(a) R Boracis ſeiunciam 4 caſtorei, croci, ana, ſeſquidrach- 
mam. Miſce, fiat pulvis, cui adde ol. ſtill. cinnamomi guttasoQo z 
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lying poſture, the uterus allowed ſome time' to con. 
tract, and the mother to have time given her to re- 
cover the fatigue of her throws, the after - bur. 
then is taken away. Hence alſo we may be convinced 
how neceſſary ſoft ompreſſion with bandage is on the 
Ko after delivery. | | 

H. When the quantity of the-mother's blood is 
ſmall, or the contraction of the uterus quick, or an 
obſtruction _—_— in the arteries of the ſinuſes, the 
cleanfings will be ſmall. The conſtitution and pulſe 
readily erer what the want or too ſmall quantity 
of the lochia depend on; in the firſt ſuppoſition there 
is no harm from this ſtoppage, but we do miſchief if 
we attempt to force them; but in the other caſes we 
ought to encourage this evacuation by ſoft relaxing 
internal medicines and by injections, fotuſes, &c. ap- 
lied to the womb, or near it, while other evacuations 
promoted or made, if the ſymptoms become 
Urgent. | 

XIII. The viſcidity of the liquor in the ſtomach 
may occaſion its ſticking to the guts, obſtructing 
the orifices of the lacteals, if not prevented by the 
thin, diulent, purgative milk, which flows at this 
time. Hence it is neceſſary to cleanſe the firſt paſſages 
of new born children by proper medicines, eſpecial! 
when they are not ſuckled by their mothers, or a nurle 
whoſe child is as young as themſelves. 

XIV, The want of reſpiration to ſqueeze forward 
the bile, and the reſiſtance made to its entry into the 
guts of fcetuſes by the tough ſlime which lines them, 
make the effuſion of their bile flow ; and therefore 
their gall-bladder is generally full of a green ſharp bile. 
Hence at birth, or ſaon after it, children often have 
the jaundice, the thick flime producing the fame ef- 
fects in them, as ſtones in the biliary duct. This dil- 
order (a) generally yields to gentle purges, and is often 
carried away by any medicine which increaſes the con- 
traction of the guts. It is alſo from this collection of 
bile during geſtation, that children are frequent) 
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and OBSERVATIONS. 343 
ſubje& to gripes, and green purging ſoon after birth, 
23 their guts of ſlime and meconium, and 
2 that out bile which, if not removed, 

ight bring on worſe diſorders. | 
V. From the care with which providence. not 


only ſupplies a ſufficient quantity of r 


to the fœtuſes of animals and plants, but al 


niſhes ſubſtances nj nag by the mother's organs, for 
er S 


ing them after they are ſeparated from her, viz. 
Milk in the viviparous, the yolk in the oviparous ani- 
mals, and the farinaceous ſubſtance of the ſeeds in 
plantsz and from what we obſerve of brutes, which 
only by degrees come to uſe the common food of their 
parents, we may be convinced, that milk is the moſt 
proper aliment for infants; that a ſudden change of 
is dangerous to ſuch tender creatures, and that 
therefore when children. are to be weaned from the 
breaſt, it ought to be taken only by degrees from them, 
and their food ought to be ſuch as is neareſt to milk, 
By this method I have often prevented all the trouble- 
ſome diſorders which generally attend weaning. _. 
XVI. From what was remarked above (F. Iv.) of 
the diſorders which women are ſubject to, when 
their menſtrua are about to flow, we may rationally 
conclude, that a nurſe, who has ſuch a redundancy of 
ſuperfluous liquors, will have her milk changed to the 
worſe. And from what all practiſers in phyſic have 
obſerved, of the effects of derivinga more than ordinary 
quantity of juices to one part, in order to make a re- 
vulſion from another, we have reaſon to think, that a 
nurſe whoſe menſes are brought on by any other cauſe 
than a ſuperfluity of liquors, will come not only to have 
lefs, butalſo worſe milk, after ſuch an evacuation. If par- 
ticular circumſtances oblige us to continue a child with 
ſuch à nurſe, the child ought to be kept up from the 
breaſt, either before the evacuation in the firſt ſuppoſi- 
tion, or for ſome time after, when it has been brought 
on by any other cauſe, | 


* . 
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A demonſtration of the ſtrength of bones to re- 


. powers applied to break them tranſverſe, 
by Dr. WILLIAM PoRTERFIELD, Fell of 


the Royal College of Phyſicians in Edinburgh. 


Vol. I, art. 10, 


LEMMA. 


INH E ſum of the actions of two or more agents 

conſpiring to act in . lines, is always as 

the ſum of their abſolute forces, multiplied into the 
velocity of their common center of gravity. 


DEMONSTRATION. 


Let A, B, (Tab. I. Fig. 8.) repreſent the abſolute 
Force of the agents A and B, whoſe common center 
of gravity is C, and let the parallel lines A a, Bb, Cc, 
repreſent the velocities and directions of the agent A, 
the agent B, and their common center of gravity C re- 
ſpectively: The action of agents being always as reQ- 
angles, under their abſolute forces and velocities ; the 
action of A, ſhall be Ax A a, the action of B, Bx 
B; the ſum of their actions Ax AAT BH B 3, and 
the ſum of their abſalute forces multiplied into the ve- 
locity of their common center of gravity, A x Cc + 
Bx Cc. I fay, Ax A ＋ BX 5 2 A2 Cc + 
BxCc. 2 

Caſe 1. If the velocities A and Bb are equal, they 
will alſo be equal to Ce; if therefore Cc be ſubſti- 
tated in uu of A a and Rb, the ſum of the actions 
ſhall be Ax Ce +Bx Ce but this allo is the ſum 


of the abſolute forces multiplied inta the velocity of 


their common center of gravity, and therefore they 
are equal, 112 e 

| Cafe 2. If the velocities are unequal, let A a be leſs 
than B, draw the line ae, parallel to A B, cutting 
Cc inf; Ag, CS, Be ſhall be equal, which * 


* 
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Let fc = x, and e Bx, hence Cc ſhall be = v + x, 
nd Bb UTZ: The ſum of the actions ſhall be 
Av+Bv+Bz, and the ſum of the abſolute Forces 
multiplied into the velocity of their common center 
of Gravity - ſhall be Av + Bv+Ax+Bx; which 
two laſt we contend are equal. | 

From the definition of the center of gravity ac : 
(b:: B: A, and by compoſition ac: ac + cb, that 
is 4b:: B: B+ A; but (becauſe of the ſimilar tri- 
angles a fe, 4 *: zx: 1 ac: ab; therefore x: 2:: 
B: B+ A, hence BZ = Ax +Bx; and therefore 
AVB UTE BZ SS AUVUT BVT Axs+Bx, that is, 
the ſum of the actions of the agents A and B is equal 
to the ſum of their abſolute forces, multiplied into the 
velocity of their common center of gravity. 

Caſe 3. If the number of agents be greater than 
two; let them be ſuppoſed three, By Caſe 1. and 2. 
the ſum of the ations of two of them is equal to what 
would ariſe, did both coaleſce in one, and move 
with the velocity of their common center of gravity. 
Hence the number of agents are reduced to two, and 
conſequently. fall under what has been above demon- 
ſtrated. By the ſame way of proceeding, 3, 4, 5, or 
any given number of agents, may, (without altering 
their joint force or Action) be ſuppoſed to coaleſce 
and move with the velocity of their common center 
of gravity; and therefore, univerſally, the ſum of 
the actions of any number of agents, conſpiring to 
act in parallel lines, is always as the ſum of their abſo- 
lute forces, multiplied into the velocity of their com- 
mon center of gravity. 


COROLLARY... | 

Action and reaction being equal, it follows that the 

total reſiſtance of any number of powers reſiſting in 

parallel directions is always as the ſum of their abſolute 

reliſting forces multiplied into the velocity of their 
common center of gravity. .. 


THEOREM. 
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| - » THEOREM. | 

The ftrength of bones, that is the force whereby 
they reſiſt being broken tranſverſely, is as the area of 
their tranſverſe ſection, multiplied into the diftance 
of its center of gravity, from the center of revolution 
on which the bone is ſuppoſed to be broken. 


DEMONSTRATION. 


The abſolute force whereby bones reſiſt being 
broken tranſverſely, is the power of cohefion uni. 
formly diffuſed over the whole cohering ſurface : And 
this power of cohefion is compounded of all the 
powers exerted in every — of that ſurface: But 
theſe powers reſiſt in parallel directions (being all per- 
pendicular to the tranſverſe ſection of the bone, ) with 
velocities proportional to their diſtance, from their 
centers of revolution :* And therefore, (by preceding 
Cor.) the ſtrength of the bone, or total refiſtance of 
all theſe powers ſhall be as their ſum multiplied into 
the velocity of their common center of gravity, that 
is, as the area of the tranſverſe ſection of the bone, 
multiplied into the diſtance of its center of gravity, 
from the center of revolution. 


COR. 1. 
In comparing the ſtrength of bones, if the areas 


of their tranſverſe ſections are to one another * 
cally as the diſtances of the centers of gravity of thoſe 
ſections, from their centers of revolution, the bones 
will be of equal ſtrength; and contrarily, if the bones 
are of equal ſtrength, the areas of their tranſverſe ſec- 
tions, and the diſtances of the centers of gravity, from 
the centers of revolution, will be reciprocally propor- 
tional. Ba 


| Th COR. 2. 
In comparing the ſtrength of bones : If the areas of 
their tranſverſe ſections are equal, their ſtrength wil 


be as the diftances of the centers of gravity from _ 
| center 
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centers of revolution; and if thoſe diſtances are equal, 
their ſtrength will be as the areas of their tranſverſe 
ſections. - | 


COR. 3. 


Since the center of circles coincides with their center 
of gravity, the "I of bones, whoſe tranſverſe 
{Hons are circles, will be as the areas of thoſe ſections 
and their radu jointly, 

COR. 4. 

The diameters and peripheries of circles being as 

their radii, their ſtrength ſhall alſo be as the areas of 


their tranſverſe ſections and peripheries, and as the 
ſame areas and diameters, jointly. 


COR. 53. 

Circles being to one another as the ſquares of their 
diameters, and conſequently as the ſquares of their 
radii and peripheries ; it follows, that in ſolid bones, 
whoſe. tranſverſe ſections are circles, their ſtrength is 
a5 the cubes of their diameters, of their radii, and of 
their peripheries. 

COR. 6. 

Similar figures being to one another as the ſquares 
of their — ſides; the ſtrength of — 
whether ſolid or hollow, whoſe tranſverſe ſections are 
fimilar, muſt be as the ſquares of the homologous ſides 


of theſe ſections, and the diſtances of their centers of 
gravity from the centers of revolution jointly. 


SCHOLIUM. 

In hollow bones whoſe tranſverſe ſections are ſimilar, 
their ſtrength muſt alſo be as the ſquares of their thick- 
neſs, taken at ſimilar points of their tranſverſe ſections, 
and the diſtances of their centers of gravity from the 
centers of revolution jointly. _ 

For the lines Cx, cx. Hz, h x, &c. (See tab. 1. 
fg. 9. and 10.) meaſuring their thickneſs at _— 
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ints become homologous ſides of the reſpectiye 
ections, which are here to be conſidered as figures 
returning into themſelves at theſe lines C x, c x. Hz, 
hz. Ec. | 9 
| CORRS. 

The ſtrength of bones, whoſe tranſverſe ſections are 
fimilar, muſt alſo be as the ſquares of the perimeters 
of their tranſverſe ſections, and the diſtances of their 
centers of gravity from their centers of revolution 
Jointly. 

For (ſee tab. 1. fig. 9 and 10. 11 and 12.) if the 
areas of their laſs ections are called Z, 2 and 
the diftances of their centers of gravity from ther 
47 o revolution are called D, d. . 12 5 G A 

: &bq:: BCq: bcq:: CDq: cdq:: DEq: 

3 + Ta: hy Hon 2 1 3. AB * 80:1 
BC: 8c:2 e: 5 DE: de:: EA: ea:: AB+ 
BC+CD+DE+EA : ab+bc+ cd+deþeo 
therefore Z*; z:; AB4-BC4CD+DE+Eaq:: 
ab +bc+cd+de+eaq ; but the ſtrength of hones 
has been demonſtrated to be as Z: 2 + as D: 4, 
and conſequently their ſtrength muſt alſo be as 
AB5+BC+CD+DE+EAq : ab + bc + cd + de + eaq 
+ as D: d. x 


SCHOLIUM. 


From the like way of reaſoning it follows, that in 
hollow bones their ſtrength will al be as the ſquares 
of the perimeters of their cavity meaſured on their 
tranſverſe ſections. 

For (tig. 9, 10.) the lines HI & Bi. IF & if. FG 
& gf. GH &gh. may be conceived as homologous 
ſides of the reſpective ſections, which mult here be 


confidered as figures recurring on themſelves in the 
lines H z, b 2. 


| CHOKE 8. 
In comparing the ſtrength of bones whoſe tranſverſe 
ſections are ſimilar, if right lines are drawn from the 


centers of gravity of theſe ſections to ſimilar points of 
their 


tive 
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their perimeters, (which we ſhall call ſimilar radii of 
oravity) their ſtrength ſhall be as the ſquares of theſe 
imilar radii, and the diſtances of the centers of gra- 
vity of their tranſverſe ſections from their centers of 
revolution jointly. 

For in the figures OBCD E A BO, obcgeabo (ſce 
fg. 9 and 10. 11 and 12.) the lines Ob, 96, &c. drawn 
om their centers of gravity O, o, to ſimilar points B, , 
xc. may be conceived as homologous ſides of the re- 
ſpective figures, which in this caſe are to be conſider- 
ed as figures returning into themſelves at the lines 


OB, , &c. 


COR: 9. 


If the right lines BO, & o, (ig. 9 and 10, 11 and 
12.)are produced to ſimilar points K andk, their ſtrength 
will alſo be as the ſquares of theſe lines thus produced, 
that is, as the ſquares of the diameters of gravity of the 
tranſverſe ſections, and the diſtances of the centers of 
gravity of the ſame ſections from their centers of re- 
volution jointly. 
This is demonſtrated as Cor. 7. 


COX 10. 


The ſtrength of bones, whoſe tranſverſe ſections are 
hmilar, being by Cor. 8. as the ſquares of the ſimilar 
radii of gravity of theſe ſections, and the diſtances of 
their centers of gravity from their centers of revolu- 
ton jointly, it tollows, that when they are to be 
broken fimularly, or, in other words, when the fulcrum 
or center of revolution is placed in ſimilar points of 
the bones, their ſtrength ſhall be as the cubes of the 
limilar radu of gravity of their tranſverſe ſections. 

For in this caſe the diſtance of the centers of gra- 
vity from the centers of revolution coincides with ſi- 
milar radi of gravity. 


| + > WIA 
The homologous fides, perimeters and fimilar dia- 


meters of gravity of ſimilar figures being as their * 
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lar radii of gravity, it follows, that when bones of fini. 

lar tranſverſe ſections are to be broken fimilarly, their 

ſtrength will alſo be as the cubes of the homologous 

fides, the cubes of the perimeters, and the cubes of 

— ſimilar diameters of gravity, of their tranſyerſe 
ns. 


An eſſay concerning the motions of our eyes ; by 
William PoRTERFIELD M. D. Fe. 
low of the College of Phyficians at Edinburg}, 
Vol. III. art. 12. 
Part TI. 
Of their external motions. 

HE motions of the eye are either external or 
internal; the external are performed by the four 
ſtraight and two oblique muſcles, which change the 
ſituation of the whole globe of the eye. The interna 
only happen to ſome of its internal parts, ſuch as the 
chryſtalline and iris, or to the whole eye, when it 
changes its ſpherical figure, and becomes oblong or 
flat. The ſpherical figure of our eyes, and their looſe 
connexion to the edge of the orbit by the tunica con- 
junctiva, which is flexible and yielding, excellently 
diſpoſes them to be moved according to the ſituation 
of the object. This membrane is alſo called adnata; 
it takes its origin from the perioſteum all round the 
edge of the orbit, and is extended over the whole 
fore-part of the globe till it terminates in the edge of 
the ſclerotis, where it joins the cornea; it is covered 
externally with another membrane ; for the internal 
membrane of the eye-lids, at the edge of the orbit, 1s 
turned forwards upon the outward face of the eye, and 
is co-extended over it with the tunica adnata, to which 


it adheres. Theſe two from their cloſe union, appear 
to be only one, and are deſcribed as ſuch under the 


% 


name of membrana albuginea, though they are diſtinct 


membranes eafily ſeparated ; the one a ant 
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of the perioſteum, lining the orbits internally, and the 
other of the inner membrane of the eye-lids. Theſe 
membranes, eſpecially the external, are ſo full of 
blood-veſlels, and fo wh 7 6 extended, that in violent 
ophthalmia's the white of the eye is ſometimes ſwelled 
ſo exceſſively as to cover all the cornea, appearing to 
the unexperienced oculiſt. as an incurable excreſcence 
of the cornea itſelf, Beſides theſe two, the fore - part 
of the globe is covered externally with a thin tranſpa- 
rent aponeuroſis, which not only covers the mem- 
brane which it has from the eye-lids, but likewiſe the 
cornea itſelf. The phlyctenæ, which are ſmall tranſ- 
parent veſicles full of clear water, upon the ſurface of 
the cornea, as well as upon the white, and which 
even ſometimes have their center in part of that circle 
of the cornea, where it joins the ſclerotis, and occupy 
both a part of the white of the eye and a part of 
the cornea, are a convincing proof of the exten- 
fion of this aponeuroſis, over the whole cornea. There 
is a great deal of fat all round the globe, betwixt 
it and the orbit, which lubricates and ſoftens the eye, 
and renders its motions eaſy. Fallopius (a) firſt truly 
deſcribed the muſcles of the eye: For Galen and Ve- 
lalus erroneouſly aſcribed the aperiens palpebram rec- 
tus to the eye, and therefore gave it ſeven muſcles. 
Columbus (b) takes notice of this error, but falls 
into one himſelf, ſuppoſing that the obliquus ſuperior 
belongs to the eye-lids. The firſt of the ſtraight 
muſcles is ſituated upon the ſuperior part of the globe, 
and pulls the eye upwards, whence it is named attol- 
lens or ſuperbus. The ſecond is ſituated directly op- 
poſite to the attollens, on the under part of the eye, 
which it pulls down, and is therefore called deprimens 
or humilis. The third and fourth are towards the 
ſides of the eye, and draw it towards the noſe or from 
t towards the little angle. That which draws it to- 
wards the noſe is called adductor or bibitorius. That 


(a) Gabriel Fallop. obſervat. anatom. (b) Realdus Columb. 
re anatom. lib. v. c. 8. 
which 
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which pulls it from the noſe towards the little angles 
called abductor or indignabundus. Theſe four muſcles 
ariſe from the hole in the bottom of the orbit, throuch 
which the optic nerves paſs; and advancing by 0 
four cardinal parts of the eye, terminate by four broad 
thin tendons in the ſclerotis. Theſe tendons form x 
large aponeuroſis over the outward face of the eye 
under the adnata, to which it alſo adheres and ter- 
minates at the edge of the ſclerotis, and there forms the 
cornea, Columbus pretends to be the firſt diſcoverer 
of this tunicle, to which he has given no name. Hence 
it 18 called tunica innominata Columbi, though unjuſtly, 
becauſe it way known to Galen. Others more pro- 
perly call it tunica tendinea, becauſe formed of the 
tendons of the four ſtraight muſcles. Aquapendens is 
of opinion that the white of the eye has its colour from 
this membrane: But the conjunctiva, and the tunicle 
which comes from the inner membrane of the eye- 
lids likewiſe concur (aj). When the four ſtraight 
muſcles of the eye act ſeparately, they pull the globe 
up or down, to or from the noſe. But when the 
ſuperbus and adductor or abdductor act together, they 
perform the oblique motions attributed to the oblique 
muſcles; and when all four act together, they draw 
the eye inwards towards the bottom of the orbit, and 
keep it fixed in an equal ſituation, which is therefore 
called its tonic motion. 

The oblique muſcles of the eye are two in number ; 
whereof one is called obliquus major or ſuperior; the 
other obliquus minor or — The obliquus major, 
ſometimes called longiſſimus oculi, ariſes from the edge 
of the hole in the bottom of the orbit, which tranſ- 
mits the optic nerve, between the elevator and adduc- 
tor, from whence it runs obliquely to the great can- 
thus. In the upper part of which near the brink, there 
is a cartilaginous ring affixed to the os frontis, through 
which it paſſes its tendon ; from whence turning back- 
wards, it is inſerted into the tunica ſclerotica, towards 


(a) Plemp. Ophthalmogr. lib. 1. cap. 5. 
4 E the 
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the back part of the bulb of the eye, in the middle be- 
tween the termination of the attollens and the optic 
nerve, From it ſometimes the muſcle is named 
trochlearis : It rolls the eye about its axis towards 
the noſe, and at the ſame time draws it forwards, 
and turns its pupil downwards. The ſecond of theſe 
oblique muſcles is ſometimes called breviſſimus oculi. 
It ariſes from the lower part of the inſide of the 
orbit near its edge, and abending obliquely by the 
outer corner of the eye, is inſerted into the ſcle- 
rotis, betwixt the abducens and optic nerve. This 
muſcle rolls the eye about its axis, from the noſe, 
and at the ſame time draws it forwards, and directs 
its pupil upwards. Theſe two oblique muſcles are 
called circumagentes from their action in rolling the 
eye about. But Mr. Perrault denies any ſuch mo- 
tion, becauſe he could never obſerve it in the eyes of 
tortoiſes; but chiefly becauſe he cannot ſee what ad- 
vantage we could reap therefrom. But Mr, Mariotte (a) 
has demonſtrated, that the part of the bottom of our 
eyes, where the optic nerves enter, is inſenſible, and 
that the rays of light which fall thereon are entirely 
loſt. Now the optic nerves enter the eye a little on 
the infide towards the noſe. Hence objects placed a 
little on the outſide of the optic axis, if not very 
large, would be inviſible, becauſe the rays which come 
from them fall upon the inſenſible part; but by the 
circumrotation of the eye round its axis, this part is 
turned afide, and ſome of the rays of light fall 
upon the ſenſible part of the retina, and fo the oo 
otherwiſe inviſible, at leaſt in part, becomes viſible. 
Many have denied this oblique inſertion of the optic 
nerves. Willis and Briggs tell us, that not only in 


man, but alſo in dogs and cats, they enter the globe at 


its axis, directly oppoſite to the pupil; but more ac- 
curate anatomiſts have freed us from this miſtake; and 
though this obliquity is leſs in man than in oxen, &c. 


) Nouvelle decouverte touchant la vue, 


Ee yet 
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yet it is eaſy to be obſerved. Indeed ſome crea 
ſuch as the porcupine and ſea-calf, — he 
nerves inſerted into the axis of their eyes; which fingl 

act overturns Mariotte's hypotheſis of the choroide 

eing the principal and immediate organ of fight 
Neither is it poflible, that this defect in our fight, 
where the optic nerves enter, can ariſe from the wa 
of the choroides in this place, which according to de 
la Hire's reaſoning againſt Mariotte (a), ought to r- 
ceive the impreſſion from the rays of light (which, 
according to him, paſs through the tranſparent reting 
without producing viſion) and communicate it to the 
retina, with that diſpoſition and modification which is 
proper for fight, juſt as the ſpiral lamella of the ear 
receives the impreſſions of the air, to be communi- 
cated to the auditory nerve, for exciting in the mind 
the idea of ſound. For were this true, then to theſe 
animals, all objects would become inviſible to which 
their eyes are directly turned, becauſe the choroides is 
wanting in that place where their image falls ; which 
is contrary to experience, 

But to return. I ſhall, after what has been already 
ſaid of each muſcle acting apart, conſider what hap- 


pens, when both act at the ſanie-time. When any of 


the ſtreight muſcles act, they will rather draw the eye 
inwards, within, the orbit, than turn it either fide- 
ways, or upwards, or downwards, were it not at the 
ſame time drawn outwards with ſome equal force. 
Now the above deſcribed. fituation of theſe oblique 
muſcles, qualifies them for keeping the globe from being 
retrated, when any of its ſtraight muſcles act: For 
by their joint contraction they muſt pull the eye out 
ward from the bottom of the orbit, and keep it ſuſpend- 
ed as upon an axis, for the better receiving the mo- 
tions of the ſtraight muſcles : And this is the princ- 

al uſe of its oblique muſcles when acting together, 
1 they combine both in this, while they are an- 
tagoniſts to one another in their other actions. Aqua- 


(a) See his diſſertation ſur les differens accidens de la vue. 


pendens 
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pendens: (a) obſerves that in the pike the oblique 
muſcles decuſſate one another in form of a croſs ; and 
perrault (b) tells us, that they are both in the under 
part of the eye; and that becauſe in ſuch animals, who 
dive in purſuit of their prey, they have more occaſion 
than others to turn their eyes downwards. Cowper (c) 

Mullinete, for deſcribinga ſeventh muſcle, which 
he calls the fifth right muſcle, whoſe motion he con- 
fines to the motion of the trochlea. But no ſuch 
muſcle is to be found in the human eye; and Mulli- 
dete might be led into this miſtake, by that part of 
the orbicularis palpebrarum, which adheres ta the 
trochlea, or rather by what he might have obſerved 
i ws who have a ſmall muſcle arifing near the ori- 
gin of the obliquus major, and inſerting itſelf by a very 
flender tendon into the trochlea, to whoſe motions it 
s fubſervient, as Douglas obſerves (d). Beſides theſe 
muſcles, quadrupeds are provided with another com- 
monly called ſuſpenſorius, from its uſe in ſuch ani- 
mals as go much with their head hanging down. Veſa. 
lus has deſcribed it as belonging to man, in whom it 
s never found. This muſcle ariſes from the circum- 
ference of the hole in the bottom of the orbit, through 
which the optic nerve paſſes, and goes directly along 
the optic nerve which it ſurrounds, and is inſerted in- 
to the back part of the ſclerotis all round the optic 
nerve, betwixt it and the termination of the ſtraight 
muſcles, Fiſhes and fowls commonly want this 
muſcle, as well as man ; but oxen, and ſo far as has 
been obſerved, all quadrupeds, are provided there- 
with, though in all it is not of the ſame ſtructure, being 
ſometimes compoſed of two, three, or four diſtinct 
muſcles, as Aquapendens obſerves (e). It is the opi- 
nion of ſeveral that the only uſe of this muſcle is to 
draw the eye inwards, towards the bottom of the or- 
bit, and to keep it ſuſpended, that when the eye hangs 


(a) De oculo, cap. xi, (b) Du mouvement des yeux. 
le) Myotomia reformata. (d) Myographia comparata, cap..6. 
e De oculo. c. xi. 
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down, as often happens in quadrupeds, it may not 
fall too much out of the — — weight f 
the optic nerve. But this action may be in part ſup- 
plied by the ſtraight muſcles acting together; and be 
ſides, a ligament would have been ſufficient for ſuſpen- 
ding the eye; and therefore it is probable that this 
muſcle has ſome other uſe. Dr. Tyſon finding this 
muſcle in the porpeſs, thinks its uſe is not to ſuſpend 
the bulb of the eye, but rather by its equal contraction 
of the ſclerotis, to which it is affixed, to render the 
ball more or leſs ſpherical, according to the different 
diſtances of objects; but it is not abſolutely certain, 
that the figure of the eye can be changed by the action 
fo this muſcle : And beſides, the neceſſary change of 
our eyes is well provided for by another mechaniſm, 
I think therefore, that the uſe of this muſcle is not only 
to ſuſpend the eye, and preſerve the optic nerve from 
being too much ſtretched, but principally to afliſt the 

ſtraight muſcles in moving the eye, according as its 
different fibres act. Comparative anatomy makes this 
opinion very probable, for in ſeveral animals it is di- 
vided into ſeveral diſtinct muſcles, whereof Aquapen- 
dens has obſerved ſometimes three, and ſometimes 


four in the eyes of a ſheep ; and Douglas tells us that 


in a dog it is divided ſometimes into four, and ſome- 
times into five, which have as many diſtinct inſertions 
into the ſclerotis. 

Having examined what belongs to the mechaniſm 
of the external motions of our eyes, I ſhall add ſome 
reflexions thereon. I. When nature has denied the 
head or eyes any motion, ſhe has with great care pro- 
vided for this defect. Dr. Power's obſervations fur- 
niſh us with an example of this kind : His words 
are, (a) * The firſt eminent thing we found in the houſe- 
„ ſpiders were their eyes, which in ſome were four, in 
« ſome ſix, and in ſome eight, according to the propor- 
tion of their bulk and the length of their legs: Theſe 
« eyes are placed all in the fore front of their head 


(a) Obſervat. 8. 2 
& (which 


= ws £m; tas 62> oe £3 oa A” Way = 


— an. att. a einm _ 


and OBSERVATIONS. 357 


« (which is round and without any neck) all diapha- 
« nous and tranſparent. For fince they wanting a 
« neck, cannot move their head, it is requiſite that de- 


« fe&t ſhould be ſupplied by the — of eyes. 


« And fince they were to live by catching fo nimble 
« a prey as a fly is, they ought to ſee her every way 
and to take her per ſaltum (as they do) without any 
« motion of their head to diſcover her, which motion 
e would have ſcared away ſo timorous an inſect.” 
To this purpoſe alſo belongs the curious mechaniſm 
obſervable in the immoveable eyes of flies, waſps, &c. 
they nearly reſemble two hemiſphers, perforated with 
2 number of holes, each of which may be regarded as 
a lenticular pupil. Leeuwenhoeck's obſervations make 
it probable that every lens of the cornea ſupplies the 
place of the cryſtalline humour, which ſeems to be 
wanting in theſe creatures, and that each has a diſtinct 
branch of the optic nerve anſwering it, upon which the 
images are painted. So that as moſt animals are bino- 
cular, and ſpiders for the moſt part octonocular, ſo flies 
dee. are multocular, having in effect as many eyes as 
there are perforations in the cornea. By which means, 
38 creatures with two eyes are obliged to turn their eyes 
to objects, ſo theſe have ſome or other of their pupils 
ready placed towards objects nearly all round them. 
II. As in moſt creatures the eyes are ſituated in hard 
bony ſockets in the head, as the ſecureſt place, ſo in 
thole whoſe eyes are ſoft, nature hath endowed the 
creature with a faculty of withdrawing its eyes into 
ts head. Snails are an inſtance of this, whoſe eyes 
are lodged in their four horns, one at the end of each 
horn, which they can retract at pleaſure. Perrault (a) 
doubts of ſnails having eyes, and Dr. Brown denies 
it; but a good microſcope ſhews them diſtinctly. 
The eyes of fiſhes, which ſeem to want contrivances 
of this kind, are defended by the hardneſs of the cornea. 
Somecruſtaceousanimals have their eyes ſecured by deep 
ſinuſes, into which they can retract them, on the approach 
of any danger. Something of a mechaniſm ſimilar to this 


(a) Mechanique des animeuſe, : 
Ke 3 „ obtains 
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obtains in the very little black eyes of moles, which 
are ſituated fo far in the head, and covered fo ſtrongly 
with hair, that they can be of no ſervice to them, un. 
leſs they can protrude and retract them at pleaſure, 2 
they have more or leſs occaſion to uſe or guard them, 
III. We ſhall make ſome reflections on the cauſe of 
the uniform motion of the eyes. In ſome creatures 
the eyes are moved differently, the one towards one 
object, and the other towards another. In others the 
motions are uniform, and always directed to one 
place. The final cauſe of this uniform motion of our 
eyes is, 1. That the ſight may be thence rendered 
more ſtrong and perfect ; for fince each eye apart im- 
preſſes the mind with an idea of the ſame object, the 
impreſſion will be more ftrong and lively, oo both 
eyes concur, than when only one, and conſequently 
the mind muſt receive a more ſtrong, lively and per- 
fe idea of the gþjet in view, as is agreeable to expe- 
rience: And that both may concur, it is neceſſary 
they move uniformly ; for though the retina be ex- 
panded upon the whole bottom of the eye, as far as 
the ligamentum ciliare, yet nothing is clearly ſeen but 
what the eye is directed to. Thus, in viewing the 
word MEDICINE, if the eye be directed to the firſt 
letter M, and keep itſelf fixed thereon, for obſerving 
it accurately, the other letters will not then appear 
diſtinctly, becauſe the ſeveral pencils of rays which 
come therefrom fall too obliquely to be accurately 
collected in ſo many diſtin& points on the retina; and 
chiefly becauſe of a certain degree of inſenſibility, which 
obtains in all parts of the retina, excepting towards the 


axis of the eye, directly oppoſite to the pupil. Hence 


to view any object diſtinctly, it is neceſſary to turn the 
eye directly towards it. But if the moſt ſenſible part 
of the retina happen, from any cauſe not to be in the 
optic axis, but on one fide of it; then to ſee an ob- 
je& clearly, the eye muſt be directed a little to one 
fide. And this may be one cauſe of ſquinting, which 
is eaſily incurable. Now, though only a very (mall 
part of any object can at once be diſtingtiy ſeen, yet 
+ 0 
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we are ſeldom ſenſible of this defect; and in viewing 
my large body, imagine that we ſee at the ſame time 
all its parts equally diſtinct and clear: But this error 
we are led into from the quick and almoſt continual 
motion of the eye, whereby it is ſucceſſively directed 
towards all the parts of the object, in an inſtant of time, 
for the ideas of objects, which we receive by fight, do 
not preſently ell, as appears from what —_—— 
when a coal of fire is nimbly whirled about, which 
makes the whole circumference appear like a circle of 
fre; and therefore if our eye takes no longer time to 
direct itſelf ſucceſſively to all the ſmall parts of an ob- 
jk, than what the coal of fire takes to go round, the 
mind will diſtinctly perceive all thoſe parts, without 
being ſenſible of any defect in any part of the retina ; 
becauſe the idea of one part continues, till by the mo- 
tion of the eye, the image of the other part be ſucceſ- 
ſively received upon the ſame moſt ſenſible part of the 
retina, And this is the reaſon, why the globe of the 
eye moves ſo quickly, and that its muſcles have ſuch 
a quantity of nerves to perform their motions. 

2, A ſecond advantage which we reap from the uni- 
form motion of our eyes, is yet more conſiderable 
than the former, this conſiſts in our being thereby 
able to judge with more certainty of the diſtance 
of objects. There are ſix means which concur forjudging 
ch of tberliſtance of objects, of all which the moſt univerſal, 


ly and frequently the moſt ſure, is the angle which the rays 
1d of light make at the object in 9 thence to our eyes: 
ch When this angle is great, we fee the object near; 
he when it is ſmall, we ſee it at a great diſtance; and 
ce the change which happens in the ſituation of our eyes 
* according to the change of this angle, is a mean which 


rt our mind makes uſe of for D of the diſtance 
je or 4 of objects. o be perſuaded of the 
* truth of this, ſuſpend by a thread a ring, ſo as its 


a ide may be towards you, and its hole look right and 
h left, and taking a ſmall rod crooked at the end in your 
| hand, retire. from the ring two or three paces, and 
having with one hand covered one of your eyes, en- 
deavour with the other to paſs the crooked end of the 
Ee 4 rod 
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rod through the ring: To do this is very difficult, 
the difficulty ariſes becauſe when one eye is ſhut, the 
angle which the rays of light make at the object in 
coming thence to both eyes is not known, for in any 
triangle to know the bigneſs of an angle, it is not ſuf. 
ficient to know the length of the baſe ſubtending that 
angle, and the magnitude of the angle which one of 
its ſides makes with that baſe ; but it is alſo neceſſary 
to know the other angle, which the other fide makes 
with the baſe : But this can never be known but in 
opening both eyes and directing them to the object, 
and therefore the mind can never make uſe of its 
natural geometry, for judging of the diſtance of the 
ring when one of the eyes is ſhut. From this we 
may ſee the uſefulneſs of two eyes placed at a cer- 
tain diſtance from one another; for by uſe they 
get a habit of judging of the diſtance of objects by the 
direction of the axes, which is ſenſible to us, becauſe it 
depends on the motion of the eye that we feel. But 
creatures, that look different ways with their eyes, 
as fiſhes, fowls, the hare, cameleon, &c. cannot judge 
of the diſtance of objects from this angle. From this 
alſo we may ſee why we err ſo frequently in the judg- 
ments we form of the magnitude of objects ſeen only 
with one eye; for ſince we judge not of extenſion or 
magnitude from the apparent magnitude alone, but 
alſo from the apparent diſtance ; it follows that objects 
ſeen with one eye muſt appear ſmaller or greater a0 
they are imagined nearer or further off. Thus a pla- 
net'viewed with a teleſcope ſometimes is judged near 
the eye-glaſs, and therefore appears very (mall, while 
to others it appears very great, becauſe imagined 4 
good way beyond the objective. The ſame thing hap- 
pens on yiewing one's elf in a great concave mirror 
not too far off; when the one eye is ſhut the face 
does not appear very big, becauſe it is imagined at no 
prong diſtance than the ſurface of the mirror z. but to 

oth eyes it appears a great deal bigger, becauſe 1t 1s 
then imagined much farther off. It being therefore 
manifeſt that the diſpoſition of our eyes, which always 


accompanics the angle formed of the viſyal rays * 
: ow 


— 
— 


= a—_ aw — £@. i 


* Os r „ _ as Ty 


Jr 


e 
0 
0 
8 
e 
$ 
1 
ö 


and OBSERVATIONS. 361 


fow to both pupils, and which cut one another in that 


int of the object on which our eyes are fixed, is one 
of the beſt and moſt univerſal means we have of judging 
of the diſtance of objects; it needs be no ſurprize that 
in very great diſtances, where the diſtance of our eyes 
bears no ſenſible proportion to the diſtance of the ob- 


ject, it ſhould be impoſſible for us by this or any other 


method to judge rightly of the diſtance, becauſe the 
change that happens here to this angle is ſo ſmall as 
to be altogether inſenfible. It is for this reaſon that 
weare ſo often deceived in the judgment we form of 
all great diſtances, and that we ſee the ſun, moon and 
ſtars, as if they were involved in the clouds, though 
they are vaſtly beyond them. And being deceived in 
their diſtance, we muſt alſo be deceived with reſpect to 
their magnitude. Thus the moon ſeems greater than 


the greateſt ſtar, though every body knows that ihe is 


vaſtly leſs. Thus the ſun and moon appear not above 
a foot or two in diameter if we truſt the teſtimony of 
our eyes, as did Epicurus and Lucretius, who there- 
fore imagined them no bigger than they appeared. 
Thus alſo the ſun and moon appear greater when near 
the horizon, than at a greater height, becauſe when 
nigh the horizon, they are judged at a greater diſtance. 
There is yet another advantage fully as conſiderable as 
any of the former, which is thought to ariſe from the 
uniform motion of our eyes, and that is the ſingle 
appearance of objects ſeen with both eyes. This in- 
deed at firſt view appears very probable ; for if in 
looking to any object you preſs one of your eyes aſide 
with your finger and alter its direction, every thing 
will be ſeen double. The fame thing alſo happens 
when either of the eyes is from a ſpaſm or paralyſis of 
any of its muſcles, or from any other cauſe, reſtrained 
from following the motions of the other. Langius 
a very remarkable caſe to this purpoſe. He tells 
us (in the ſeventh epiſtle of his firſt book) that in a 
wound of the eye it happened, through negle&, to 
unite and adhere to the under eye-lid ; ſo that after 
the eure that eye was tied down, and rendered inca- 
fable of following the motions of the: other : This oc- 
caſioned 
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caſioned every thing to appear double, till the eye h 
its frequent motions, had at laſt ſtretched the eye. id, 
to which it adhered, and thereby recovered its former 
liberty of moving uniformly with the other. This, and 
multitudes of other caſes, prove that when our eye 
are reſtrained from moving yniformly, all objects are 
ſeen double. Neither is it to be doubted, but when 
the ſame phznomenon occurs in drunken or maniac per. 
ſons, it proceeds from the like cauſe ; the uniform mo- 
tion of our eyes requiring an eaſy and regular motion 
of the ſpirits, which frequently is wanting in ſuch ca- 
ſes. The ſame thing alſo happens ſometimes before 
death, when the ſpirits have been worn out and ex- 
hauſted. Borrichius (a) gives an example of this, in a 
woman who had been long ill of a diſeaſe in her breaſt 
and ſpleen, to whom, two days before her death, al 
things appeared double. He attributes this phænome- 
non to a change in the figure of the humours of the 
eye, and thinks that they had acquired the form of a 
polygon, which is altogether improbable. The true 
cauſe ſeems to have ariſen from the languid irregular 
motion of the animal ſpirits, diſqualifying 2 
directing both eyes to the ſame object. 

Why objects ſeen with both eyes do not ſeem double, 
is a problem which has employed the greateſt men of 
all ages. Galen (b) imagined it owing to the cloſe 
coalition of the optic nerves behind the os ſphenoides. 
Sir Iſaac Newton accounts for it thus (e); are not the 
ſpecies of objects ſeen with both eyes united, where 
the optic nerves meet before they come into the brain, 
the fibres on the right fide of both nerves uniting 
there, and; after union, going thence into the brain, 
in the nerve, which is on the right fide of the head ; 
and the fibres on the left fide of both nerves, uniting 
in the ſame place, and, after union, going into the 
brain, in the nerve which is on the left fide of the 
head; and theſe two nerves meeting in the brain in 
ſuch a manner that their fibres make but one entire 


(a) Add. Hafniens. vol. 2. p. 198. (b) De offic. part. lib. 10. 
cap. 14. le) See the queries annexed to his optics. ON 
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ſeties or picture, half of which on the tight fide of 


the ſenſorium, comes from the right ſide of both eyes, 
through the right fide of both optic nerves, to the 
where the nerves meet, and from thence on the 
night ſide of the head into the brain; and the other 
half on the left fade of the ſenſorium comes in like 
manner from the left fide of both eyes? To render 
this till more probable he obſerves, that the optic 
nerves of ſuch animals as look the ſame way with both 
eyes, (as of men, ſheep, dogs, oxen, &c.) meet be- 
fore they come into the brain; but the optic nerves of 
ſuch animals as do not look the fame way with both 
eyes (as of fiſhes and of the cameleon) do not meet. 
Theſe reaſons do indeed render his hypotheſis very 
probable, yet there are others demonſtrative of the 
contrary, 1 — although the optic nerves are united 
at the ſella turcica, yet this — without any con- 
fuſion or decuſſation of their fibres: It is indeed true 
that their conjunction is ſo cloſe, that their ſubſtances 
ſeem to be confounded, yet there are ſeveral obſerva- 
tions which prove that they are united only by a 
cloſe conjunction, without any decuſſation, interjection, 
mixture or confuſion of ſubſtance (a). But this is not 
all; for ſuppoſing our optie nerves to be united in 
what manner they pleaſe; yet that the ſingle appear- 
ance of objects ſeen with both eyes, does not depend 
on this union ſeems evident from an obſervation of 
Veſalius (b), who relates that objects have appeared 
ſingle to ſuch as had their optic nerves digjoined. 
Hence this phznomenon depends on ſomething elſe 
than the coaleſcence or decuſſation of theſe nerves ; 
and hence it is that others have placed the cauſe of 
this phænomenon not in any coaleſcence, contact or 
croſſing of the optic nerves, but in a certain ſympathy 
betwixt them, To explain this ſympathy Mr. Ro- 
hault (c) ſuppoſes that in each nerve there are juſt as 
many fibres as in the other, and that the correſponding 
fibres of both nerves are united in the fame point in 


(a) See Veſal. de corp. hum. fabrica lib. 4. c. 4. Riolan. An- 
Propogr, I. 4. c. 2. Kc. (b) Ibid. (c) Phyſic. par. 1. c. 31. 
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the ſenſorium, e. g. ſuppoſe, as in plate IV. fig. 1. the 
nerves compoſed of five fibres, whoſe extremities in 
the right eye are A, B, C, D, E, and in the other 
eye a, b, c, d, e. The correſponding fibres A «, 
B 5, Cc, D d, and E e, are ſuppoſed to meet in the 
ſenſorium 8, in the points a, 8, x, d, . Hence if 
both eyes arg directed to F, its image will fall on the 
retina at the optic axes, and there ſtrike the ſymp 
thiſing fibres Cand c; which motion being propagate 
to the ſingle point of the ſenſorium e, muſt there make 
but one —— or picture. In like manner the eye 
retaining the ſame direction, the image of the point 
G will fall upon the right ſide of both eyes, and by 
ftriking the correſpondent fibres E and e, will, in the 
ſenſorium, make bat one impreſſion at e, where theſe 
fibres terminate, and the image of the point H, by 
ſtriking the correſpondipg fibres A and a, will, in the 
ſenſorium, make but one impreſſion at a: And thus, 
though both eyes receive the ſame impreſſions from 
objects, yet they are not ſeen double, becauſe of theſe 
two impreſſions or images, one 1s only formed in the 
ſenſorium. But neither has this hypotheſis any foun- 
dation ; for if, with des Cartes, we ſuppoſe the pineal 
gland to be the ſenſorium or chief ſeat of the foul, 
the nerves are not inſerted into it; and if, with Wil 
lis, we ſhould place the ſenſorium in the corpora 
ftriata, or any other part of the brain, theſe being 
double and alike in both fides, can never make one 
;ndividual ſenſorium, in which all the correſponding 
analogous nervous fibres are united. Dr. Briggs (a) 
has invented another hypotheſis. He ſuppoſes, that 
the optic nerves conſiſt of homologous fibres, which 
have their riſe in the thalami nervorum opticorum, and 
are thence continued to both retinæ; and that thele 
fibres have the fame ſituation, diſpoſition and tenfion 
in both eyes; E. G. he ſuppoſes that the fibres going 
to the upper part of the retinæ have a greater degree 
of tenſion ; thoſe going to the under, a ſmaller de- 
gree of tenſion ; and thoſe going to the correſponding 


{a} Nova Viſiou, Theor, 
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ſides, correſponding degrees of tenſion ; and fo forth; 
and conſequently, ſays he, when an image is painted 
on the correſponding parts of each retina, the ſame ef- 
fects are produced, the ſame notice or information is 
carried to the thalamus, and fo imparted to the ſoul 
for the homologous and correſponding fibres of both 
retinæ, upon which the image falls, having the ſame 
degree of tenfion, may be conceived as cords of two 
muſical inſtruments in concord and uniſon, which from 
the impreſſions of light, are put into the ſame vibra- 
tions; fo that the mind can have but one ſenſation 
from the ſame object, ſince the two impreſſions are re- 
united in one, by the ſimilar and like diſpoſition of 
the fibres of the two nerves, which ſo correſpond with 
each other, and which have ſuch a conformity and 


ſimilitude in their vibrations, that the ſoul cannot hin- 


der itſelf from identifying the two impreſſions which 
it receives therefrom, Er to confirm this hypo- 
theſis flies to experience and obſervation, pretending 
that this variety of tenſion in our nervous fibres, is 
owing to their greater or leſſer flexure in the thalami, 
which he ſays is manifeſt to the naked eye; and find- 
ing that the fibres on the inſide of hoth thalami agree 
in flexure, as alſo thoſe on the outſide, &c. he con- 
cludes, that they agree alſo in tenſion, and conſe- 
quently ſympathize by a ſimilitude in their vibrations. 
But this curious obſervation of his quite undermines. 
his hypotheſis 3 for all objects a little to a fide of the 
concourſe of the optic axes, would then appear double, 
by being painted on diſſimilar parts of, the retinæ; 
whereas had he contented himſelf with ſuppoſing that 
the fibres on the inſide of one eye ſympathize with the 
external ones of the other, his hypotheſis had not 
been chargeable with this abſurdity, though even then 
many realons are not wanting for rejecting it; as I. 

It is difficult to conceive how the ſoft, tender, fibres of 
the retina and medullary part of the optic nerves can 
without breaking, ſuffer that ſtrong tenfion, which 
ſeems neceſſary to qualify them for being put into thoſe 
Viorating motions, in which he makes viſion to * 

An 
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And it is more probable, that the impreſſions mate 

upon our iy produce an undulation and reflugu. 
e 


tion of the ſpirits, which reaching the ſenſorium, gives 
us the ideas of objects, than that theſe ideas ſhould he 
excited by theſe vibrations themſelves ; and although 
we allow all ſenſation to proceed from the vibrations 
of our nervous fibres, yet this does not appear ſuff. 
cient to eftabliſh his hypotheſis, For, 2. Suppoſing 
all ſenſation to proceed from vibrations excited in the 
nervous fibres, and that theſe fibres in the analogous 
and correſponding parts of the retinæ, have the fine 
degree of tenſion. This is what our author ſuppoſes, 
Now, according to this hypotheſis, it would {low 
that viſion would be more clear and ftrong when 
cauſed by rays ftriking its inferior part, where the f. 
bres being leſs ſtretched, muſt make the vibrations 
more languid and faint; and conſequently an object 
placed below the optic axis, - by painting its image 
upon the ſuperior part of the retina, would appear 
more clear and lively than when it is placed above tt: 
But this is contrary to experience; and what we have 
ſaid of the ſuperior and inferior fibres, holds equally 
in all the reft : For viſion being every where uniform, 
it is neceſſary, that the fibres by whoſe vibrations it is 
ſuppoſed to be occaſioned, ſhould be every where 
equally ſtretched. 3. If the concord, harmony and 
equal tenſion of the analogous and correſponding net- 
vous fibres, were the reaſon why objects ſeen with 
both eyes appear not double, it is not eaſy to conjec- 
ture, why this depravation of fight does not happen 
oftner than t is found to do. From all which it follows, 
that the cauſe of this phænomenon is to be ſought for 
ſomewhere elſe, than in the ſimilar ſituation, diſpoſ- 
tion and tenſion of the nervous fibrillæ. The true 
cauſe why objects appear not double, though ſeen 
with both eyes, ſeems to me wholly to depend on the 
faculty we have of ſeeing things in the place where 
my are, but to explain and confirm this, 1 muſt pre 
miſe the following 
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LEMMA. 

Every point of an object appears and is ſeen with- 
out the eye nearly in a ſtraight line drawn perpendi- 
cularly to the retina, from that point of it where its 


falls, 

That this is true we may gather from many expe- 
riments. The following is very eaſy and convincing. 
Suppoſe E the globe of the eye furniſhed with all its 
coats and humors (ſee fig. 2. and 3.) and let A be a 
ſmall object, ſuch as the head of a pin, whoſe diſtance 
from the eye muſt be greater or leſs than that at which 
in object would be moſt diſtinctly ſeen when viewed 
with the naked eye, Cloſe to the eye place a card in 
which is a ſmall hole made with a pin, and let Q T 
repreſent the card. If this hole be ſuppoſed at x, 
then the ray of light A x u, falling on the retina at u, 
will there paint the image of the ſmall object A, and 
make it appear in the viſual line » x A, which is per- 
pendicular to the retina at the point 2. But if the 
card be brought. lower, ſo as its {al hole may be at 
r, the ray of light A r, after paſſing the hole, will be 
refracted in the eye ſo as to fall on the retina at ſome 
other point as : For the object A being ſuppoſed 
at a greater or leſſer diſtance than that at which an ob- 
ect may be moſt diſtinctly ſeen with the naked eye, 
all its rays which paſs the pupil muſt be made to con- 
verge to a point either before or behind the reting, 
ſuch as o; but on the retina itſelf, they muſt fall on 
different points, according to the ſituation of the hole 
through which they paſs ; for the Se does not change 
its conformation, and adapt it to the diſtance of an 
object viewed through a perforated card, as it always 
does when objects are viewed without any ſuch 
nterpofition, Now. the object A ſeen through the 

le 7 does not appear in its real place A, but at ſome 
other place as B, viz. in the right line m B, which is 
perpendicular to the retina at the point m, and if the 
ard be raiſed, ſo as the ray A d may paſs the hole at 
6; after refraction, it will fall upon the retina = 

| an 
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and the object will a nearly at C, in the n- 
dicular 2 In lic 3 if the card * 
with three ſmall holes, whoſe diſtance does not ex- 
ceed the diameter of the pupil, as in d, x, and x, 
then the little object A will at the ſame time be ſeen 
in three different places C, A and B, and muſt there- 
fore appear multiplied according to the number of 
holes, which proves, that the rays which flow from 
the object through theſe holes fall upon different 
points of the retina; and that there are three lines 
drawn 1 from theſe points in the retina, 
in each of which the object is diſtinctly ſeen. We 
might here obſerve, that if the object A be brought 
to that preciſe diſtance from the eye, which is neceſſary 
for uniting all the rays in one ſingle point of the re- 
tina, as u, then it will appear fingle, though viewed 
through ſeveral holes: And the . thing muſt hap- 
pen, though the middle hole be covered, fo as no 
rays fall upon the eye, but what paſs at the holes 4 
and r towards the extremities of the pupil; for theſe 
rays being united in the retina at #, the object will be 
ſeen in the viſual line » x A, though no rays pals that 
way. From all which it is evident that every little 
object or point of an object appears, and is ſeen in the 
viſual line drawn perpendicular to the retina, at that 
point of it where its image falls. Scheneir has ſeveral 
curious obſervations relating to this experiment (a). 
It is from this principle, that when a man in the dark 
rubs the under part'or either corner of his eye with 
his finger, and turns his eye away from his finger, 
he will ſee, towards the oppoſite fide of the eye, a 
circle of fiery colours, which ariſes from ſuch motions 
excited in the retina by the finger, as at other times 
are excited by light. It is likewiſe from this principle, 
that an object, ſeen through a priſm, appears far re- 
moved from its true place, and through a polyedrum 
in many places at once. The ſame principle is alſo 
confirmed from the ere& and natural appearance 0 
objects, though their image on the retina be inverted: 
(a) Fundament. optic. 
2 


Thus 
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Thus (in fig. 1.) H, the lower part of the object G 
H is projected on a, the upper part of the eye, and 
the higheſt part G is projected on the lower part of the 
eye, which makes the image or repreſentation 4 in- 
yerted : Yet becauſe the point G appears without the 
eye in the line e G, and the point H in the line @ eH, 
the point G muſt of neceſſity be ſeen higher than the 
point Hl. What hath occaſioned ſome ſeeming diffi- 


culty in the buſineſs of ere& appearances, is the 
groundleſs ſuppoſition that the eye, or rather the ſoul, 


| by means thereof, ſees an inverted image of the ex- 


ternal object painted on the retina, and that it judges 


| of the object from what it obſerves in this image: But 


the mind ſees not any image on the retina, or takes 
any notice of the internal poſture of the retina or the 
other parts of the eye, but uſeth them as an inſtru- 
ment only for the exerciſe of the faculty of ſeeing; 


| and therefore, when the retina on its lower part, at 


the point e, receives an impulſe or ſtroak from the 
nys which come from the upper part of the object G, 
z it not more natural, as well as uſeful, that the mind, 
vithout any regard to the fituation of that part of the 
retina, ſhould be directed to conſider the ſtroak, as 

ing from the upper part of the object G, rather 
than from its lower H, and conſequently to con- 
clude the cauſe of it, or object itſelf, there alſo? And 
what is faid of upper and rg holds equally in all 
other parts of the object. This may be illuſtrated by 
conceiving a blind man, who holding in his hands two 
ſticks which croſs each other, doth with them touch the 
extremities of an object placed in a perpendicular fitu- 


| ation: Tt is certain, this man will judge that to be the 


upper part of the object which he touches with the 
ſtick held in the undermoſt hand, and that to be the 
lower part of the object which he touches with the 
ſtick in his uppermoſt hand. 


»TSCHOL.ION.”. | 
The judgment which we form of objects being placed 
Mithout the eye in thoſe * lines, or, which 
3 
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is nearly the ſame thing, the jadgments we form of 
the ſituation and diſtance of viſual objects, depends 
not on cuſtom and experience, but on an organical, 
connate and immutable law, to which our minds haye 
been ſubje&ed from the time they were firſt united to 
our bodies. 

That the truth of this may appear, it may be re- 
quiſite we look a little into the nature of our ſenſ- 
tions, and carefully obſerve what is meant in common 
diſcourſe, when one ſays, he ſees an object. Every 
body knows, that, properly ſpeaking, colours are the 
only proper objects of fight. Now colours may be 
conſidered five ways. I. They may be conſidered as 
the properties inherent in the light itſelf, Light is 
not ſimilar and homogeneous, but compounded of 
heterogeneal and: diſſimilar rays, each of which are 
endowed with different properties ; ſome, at like inci- 
dence, being more refran ble. and others leſs; and 
thoſe which are moſt refrangible are alſo moſt re- 
flexible: And according as they differ in refrangibility 
or reflexibility, they are endowed with a power of ex- 
citing different motions or agitations in our retina ; 
which being propagated through the nerves to the 
ſenſorium, give us thoſe different ideas which we call 
colours. that colours conſidered as properties of 
light, are nothing but their diſpoſition to propagate 
this or that mation in the organs of viſion: Some rays, 
when alone, being of ſuch a magnitude, figure or ſo- 
lidity, as diſpoſes them by ſtriking the retina, to ex. 
hibit a red colour, and no other; and ſo of the rel 
of the fimple colours. But when they are mixed and 
blended promiſcuouſly, they exhibit compound colours 
of different ſorts. 2. Colours may be conſidered as 


ualities reſiding in the body which is, ſaid to be of 


fach or ſuch. a colour; and in this ſenſe, colours are 


nothing but the various diſpoſitions of the ſurfaces of 


objects, whereby they are qualified to reflect only the 
rays of one ſort of colour, or at leaſt in greater plenty 
than, the other colours. 3. Colours may be concetv 
as the paſſion of our organs of ſight, that is the n 
4 „ 22 1 | 1 2 | «a 
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fon of the fibres of the retina by the impulſe or ſtroak 
received from the rays of light, which agitation is 
communicated to the ſenſorium. 4. Colours may be 
confidered as the ere ſenſation or perception of 
the mind itſelf, or that which all of us perceive, when 
we look at any object: It is this only that properly 
ſpeaking deſerves the name of colour; colours in ob- 
jeds are their diſpoſition to reflect this or that ſort of 
rays more copiouſly than the reſt; and in the rays of 
icht they are their diſpoſition to excite this or that 
motion in the organs of yiſion, and in them they are 
only different undulations in the animal ſpirits. In 
all this there is no perception, no ſenſation, no co- 
our; for colours are ſenſations produced in our mind. 
The fifth manner in which colours may be conſidered, 
; the judgment which our mind naturally forms, when 
it concludes, that that which it feels or perceives, is in 
the body itſelf ſaid to be coloured, and not in the 
mind, Nothing can act or be ated upon where it is 
not ; and therefore our mind can never perceive any 
thing but its own proper modifications, and the various 
ſtates and conditions of the ſenſorium to which it is 
preſent: For when I look at the ſun or moon; it is 
impoſſible that theſe bodies ſo far diſtant from my 
mind, can with any propriety be ſaid to act upon it. 
Td imagine otherwiſe is to imagine things can act 
where they are not preſent ; which is as abſurd as to 
ſuppoſe that they can be where they are not. Theſe 
bodies do indeed emit light, which falling upon the 
retina, excites certain agitations in the ſenſorium, and it 
s theſe agitations alone which can any way act upon 
the mind, and therein excite theſe modifications which 
we call colours; ſo thatitis not the external ſun or moon 
which our mind perceives, but only their image im- 
preſſed upon the Zum. What we have ſaid with 
relpe& to colours may be alſo applied to our other ſen- 
ns; for we not only aſcribe the colours which we 
perceive, to the objects we look at, but alſowe judge that 
dur other ſenſations are in the other objects of ſenſe; 
thus when I taſte ſagar, I conclude it is ſweet, and 
Ff 2 when 
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when I ſmell camphire, I am naturally inclined to look 
on that ſmell which I perceive, as a quality inherent 
in the object; and yet it is certain that theſe different 
ſenſations are only the modifications of the mind it. 
ſelf. It is indeed true that our mind does not alway 
attribute its own proper ſenſations to the external oh- 
jets which produce them; for ſometimes it aſcribes 
them to the organs, at other times both to our organs 
and the objects. 4 | 
The ſenſations of our mind are of three ſorts. iſt 
Strong and _y ſenſations which are thoſe that touch 
our mind very ſenſibly, and as it were ſurprize and 
rouze it up with force and vigour ; and of this fort are 


all thoſe ſenſations which are very agreeable or pain- 


ful, and ſuch as ariſe when the organs ſuffer any 
thing capable of hurting or deſtroying the body; 
in all theſe caſes, our ſenſations are ſo briſk and lively, 
that the mind can ſcarce hinder itſelf from looking 
on them, as in ſome ſort belonging to itſelf, and there- 
fore it does not judge that they are in the objeds, 
but believes them to be in the members of its body, 
which becauſe of the ſtrict union betwixt mind and 
body, it conſiders as a part of itſelf. Thus when my 
hand 1s hurt, I attribute the painful ſenſation to that 
part of my hand on which the impreſſion is made, and 
not to the object producing it; and yet it is certain 
that pain is a ſenſation or modification of the mind it- 

ſelf, and belongs as little to our organs as colours do to 

objects. The ſecond ſort of ſenlations are the weak 
and languiſhing, in which the mind is but ſlightly 
touched, and which are neither very agreeable nor 
difagreeable, as light when not too ſtrong, all manner 
of colours, taſtes and ſmells, moderate ſounds &c. Theſe 
ſenſations ſo ſlightly affect our mind, that it never 
thinks that they belong to it, or that they are in the 
body to which it is united, but only in the external ob- 
jets which produce them; for this reaſon we rob the 
mind of its own proper ſenſations of light and colour, 
therewith to deck the object; and yet all of them are 
the modifications of the mind itſelf, and no * 
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rent in the objects in which our mind places them. 
The laſt fort of our ſenſations are neither ſtrong nor 
faint, but 'of a middle nature betwixt both, ſuch as 
heat and cold, when moderate, great light, violent 
founds, &c. And here it may be obſerved that a weak 
and languiſhing ſenſation may become both a middle 
or ſtrong one; as for inſtance, the ſenſation of light 
is weak when the light of a flambeau is faint, or at a 
diſtance 3 but this ſenſation may become a middle one, 
if the flambeau be brought near enough to the eye for 
to dazzle 3 and likewiſe it may become very ſtrong and 
vivid, provided it be brought ſo near as to | 
Thus the ſenſation of light may be weak, ſtrong, or 
betwixt bath, according to its different degrees. Now 
theſe middle ſenſations neither touch the mind very 
ſenſibly, nor very lightly ; hence it is that is very 
much embarraſſed where to place its ſenſation ; for 
upon the one hand it is inclined to follow the natural 
re- judgment of the ſenſes, in removing from itſelf, as 
ds, much as poſlible, this fort of ſegfations, to attribute 
dy, Wl them to the external objects, but, upon the other hand, 
ind BY it cannot altogether hinder itſelf from looking on 
my Wy them, as in ſome ſort belonging to itſelf; eſpecially | 
hat WY if they approach to thoſe which we have called ſtrong 
nd BY and briſk; and this is the reaſon that the mind judges 
an BY that cold, heat and the other middle ſenſations are not 
coach in the ice, fire and other objects producing them, 
(0 BY but all that part of the body itſelf upon which the 
ak BY impreſſions are made. Thus the mind never conſiders 
tly ts ſenſations as belonging to itſelf, but attributes them 
"or either to the object, our organs, or both, accordin 
act Wi they are of a ſluggiſh, briſk. or middle nature; and 
eſe though they are the modifications of the mind, yet 
ver BY fince our ſenſes are not given us to inform us what 


he — are in themſelves, but only what they are rela- 
b- twely to our bodies, it was neceſſary that they ſhould 
he BY incline us to judge of ſenſible qualities in the manner 
* do; as for inftance, it is much more profitable 
1e ber us do feel pain and heat, as in our body; than that 
- We-ſhould judge them only in the objects which cauſed 
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them; for ſince they are capable of hurting - ou 
members, it was neceſſary that we ſhould be adver. 
tiſed when we are thereby attacked in order to ſecure 
ourſelves therefrom; but it is not ſo with reſpect to 
colours, for they do not ordinarily hurt the retina 
on which they fall: And it is altogether uſeleſs for 
us to know that they are painted there. Colours ate 
not neceſſary unleſs to know objects more diſtin, 
and at a diſtance; and it is for this reaſon that our 
ſight ever inclines us to attribute them to objech 
From all which it is manifeſt, that the judgments which 
our ſenſes induce us to make concerning the ſenſible 
qualities, are exceeding juſt, if conſidered with reſpect 
to the preſervation of our bodies, for which they were 
only given us; though at the ſame time, it is moſt 
certain that they are vaſtly removed from truth. From 
what has been ſaid, concerning the nature of our ſen- 
ſations, it is evident, that the mind never conſiders any 
of them as belonging to it ſelf, but as belonging to ſome- 
thing external Now, ſince there is no neceſſary connexion 
betwixt theſe perceſſtions and the judgments we form 
concerning them, it follows, that theſe judgments muſt 
either depend upon cuſtom and experience, or on an ori- 
ginal, connate and immutable law. That all of them 
ould depend on cuſtom and experience, is a contra- 
diction in terms, it being impoſſible for us to have any 
experience, till we have formed ajudgment, which judg- 
ment muſt therefore depend on an original, connate 
and immutable law, which cannot but obtain at leaſt 
in ſome of our ſenſations : To ſay otherwiſe, is ab- 
ſurd. Hence, when the mind by cuſtom and expe- 
22 8 to conclude what it ſees to be without 
the eye, in ſuch dicular lines, this experience 
cannot be meant of fight, but of ſome other ſenſe, 
ſuch as feeling or touch; which therefore, by a connate 
and immutable law, muſt, of itſelf form, a judgment of 
its own perceptions, and conclude, that they are not 
in the mind, but in ſomething external. But if, by the 
touch alone, we can judge of the ſituation and 
diſtance of external things, J fee not why he fur 
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ſhould be denied to the fight; nor is it more 
ifficult for the mind to trace back the perceptions it 
has by fight, from the ſenſorium to the retina, and 
from thence along theſe perpendicular lines to the ob- 
ject itſelf, than it is to trace back the perception it has 
touch from the. ſenſorium along the nerves to the 
external object occaſioning them. The ſubjecting our 
minds to a law in ſeeing, is as eaſy as ſubjecting them 
tos law in feeling. Were not the mind in ſeeing ſub- 
jectecl to a law, whereby it traces back its own ſenſations 
the ſenforium to the object itſelf, and thence 
concludes what it perceives to be in the external ob- 


je, and not in the mind, a man born blind made to 


ſe would at firſt have no idea of diſtance or ſituation 
by 3 The remoteſt objects, as well as the nearer, 
would all ſeem to be in his eye, or rather in his mind z 
and if fo, whence is it he comes afterwards to judge 
what he ſees to be in the external object? This cannot 
proceed from rience alone ; fr though by the 
touch we have frequently experienced the exiſtence, 
diſtance and fituation of things external, and found 
theſe ideas to have been preceded by certain corre- 
ſponding viſible ideas, I ſee not how, upon 2 
| viſe idea preſent with our mind, we ſhoul, 
judge it to be without in the external object, without 
ſubſecting our mind to an arbitrary irreſiſtible law di- 
recting it ſo to do. This were to eſtabliſh an eſſential. 
and neceffary connexion betwixt theſe judgments and- 
the experiences we have by touch laid up in our me- 
mories ; whereas no ſuch thing can be, all the con- 
nexion that is being only cuſtomary and experimental; 
and ſeeing nature at any rate muſt be at the charge of 
a law, is it not more reaſonable to ſuppoſe, that by 
the fight alone, without any aſſiſtance from the other 
ſenſes, the mind, in conſequence of ſuch a connate and 
immutable law, as has been allowed it in the judgments 
it forms by touch, ſhould be enabled to trace back its 
own perceptions to the object, and thence to form a 
judgment of its diſtance and fituation ? I ſay is not 
this more reaſonable, than to ſuppoſe, that we ſtand in 
| Ff 4 need 
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need of the experiences of touch? Could theſe expe. 
riences be. of any uſe without a new law, there might 
be ſome pretence for ſuch a ſuppoſition ; but this be 
impoſſible, it follows that the judgments we form 
the ſituation and diſtance of viſual objects depend not 
on cuſtom and experience, but on an original, connate 
and immutable law to which our minds have been ſub. 
pus from the time they were firft united to our 
odies, Berkely aſſerts that the ideas we have by fight 
of the diſtance, ſituation and magnitude of external 
things are nothing but the tactile ideas ſuggeſted to 
our minds. But how does this appear? When my 
eyes are ſhut, I can recall to mind the ideas of touch, 
170 former ſenſation had lodged in my memory; 
e bare naming the thing ſuggeſts them as well as the 
feeing it. But every one perceives the difference be- 
tween actually looking on an object, and contempla- 
ting the idea he has of it in his memory; and there- 
fore hath certain knowledge they are not both me- 
mory or fancy. But this is not all; for though it 
muſt be acknowledged that in ſeeing objects, the mind, 
ſtrictly ſpeaking, perceives nothing hut what is preſent 
with it, yet it does not from thence follow that the 
ideas of ſpace, - diſtance, and of the fituation and 
magnitude of things at a diſtance cannot by the 
fight alone be introduced into our minds ; for the 
tangible ideas are as much preſent with the mind as 
the viſible ideas, and on that account muſt be equal! 
incapable of introducing the idea of any thing extern 
When with my hand I touch an object, the idea per- 
ceived is preſent with my mind, and in moving my 
hand along the object, or in moving my body from 
one place to another, the ideas or perceptions which 
ſucceed one another are all of them as much preſent 
with my mind as any viſible idea can be. How then 
can it be ſaid that external diſtance and fituation are 
only determined by the motion of the body per- 
ceivable by touch? This is to deſtroy the uniyerſally 
received notions we have of things, and to confound 
ane ſpace, ditance and geen with « ſeries o 


* 
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pe- eas ſucceeding one another in the mind. It is to 
pht axe away all difference betwixt ſpace and time, and to 
make both confift in a conſciouſneſs of a ſucceſſion of 
ch different ideas or perceptions in the mind; whereas it 
not s certain that neither of them depends on our ideas, 
ate ¶ but muſt continue the ſame whether we have any ideas 
uh. or not. In fine, this is not to ſolve the problem, 
ur Wl whether it be from cuſtom and experience, or by an 


onginal connate law, that by fight we come to judge 
of the ſituation of external things, but by extermina- 


to ing all things external, to make the problem itſelf . : 
ny bird and ridiculous. | 
h, If what has been demonſtrated in the preceding 


lemma be duly 22 it will not be difficult 
to explain how objects ſeen with both eyes ap 
＋ x4 their — ſeen by each of them 2 the 
ſame place. For illuſtrating this let it be ſuppoſed that 
both eyes are directed to the point F (ſee plate iv. fig. 
1.) by the preceding lemma this point muſt be ſeen by 
the left eye in its axis c F, and by the right eye in its 
axis CF; and fince we have alſo a faculty of judging. 
of the diſtance of Gn, it follows, that the point F 
muſt be ſeen by both eyes in that preciſe place where 
the lines c F and C F interſect each other; and being 
ſeen in the ſame place by both eyes, it muſt neceſſarily, 
appear fingle, it being impoſſible for us to conceive. 
two objects exiſting in the ſame place at the ſame time. 
In like manner all the other. viſual points of the ob- 
ject GH muſt alſo appear fingle ; for ſuppoſing the 
eyes to continue their former directions, the rays which 
come from any other point, as H, will be united on 
the retina of the left eye on the outſide of the optic 
axis at az and in the other eye they will be united in 
the infide of its axis at A; hence the point H will be 
ſeen by both eyes in the lines a H, A H meet and in- 
_ wy _ at H, and therefore fince our mind 
T vihve ty has a power of judging rightly of the 
diſtance of objects; it follows that — 2 H muſt 
ſeen in both eyes in the preciſe point H; and con- 
ſequently muſt appear ſingle. What hath been juſt 
= . no 
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now ſaid of the ſingle appearance of objects ſeen with 
both eyes, holds only with reſpect to objects placed in 
the plan of the horopter (a), for all objects placed out 
of this plane, muſt in conſequence of the principle laid 
down in the foregoing lemma, be ſeen in two diffe- 
rent places with relation to that point of the horopter 
on which our eyes are fixed; and being ſeen in two 
different places, muſt therefore appear double. Thus 
if while the optic axis (See fig. 4.) A C, BC, are di- 
reed to a mare C, for viewing it accurately, we at- 
tend to an object x placed any where within the angle 
ACB formed of the optic axes, the object x will a 

pear in two places, for being ſeen by the right eye in 
the direction of the viſual line B x, it muſt appear on 
the left fide of C, and its diſtance from C will be 
meaſured by the angle CB x; and being ſeen by the 
left eye in the direction of the viſual line A x; it muſt 
appear on the right fide of C, and its diſtance from C 
will be meaſured by the angle CA x; and conſequently 
it muſt appear double, and the diftance between the 
places of its Res willbe meaſured by the ſum of 
the angles CB, CA x. The ſame way of reaſoning 
applied to objects in all manner of ſituations, will ſhew 
that all of them-muſt appear double when placed out 
of the plane of the horopter; which is exactly agree 
able to experience: And this alſo is the reaſon why 
double appearance will be ſeen, when the end of a long 
ruler is placed between the eye · brows, and extended 
directly forwards with its flat ſides reſpecting right and 
left; for by ditecting the eyes to a remote object, the 


right fide of the ruler ſeen by the right eye, will ap- 


pear on the left hand, and the left fide on the right 


(a) The horopter is an imaginary line drawn through the in: 
terſection of the optic axes, parallel to a line drawn through the 
centers of both eyes; ſo that the , ſpace comprehended between 
theſe two lines forms a plane in which the two optic axes ade 
always found. All the objects ſeen in this plane have a relation 

the horopter or to the line which terminates it. The horopter 


has a good many properties in optics, which are deſcribed at | 


large in Aguillonius opt. lib. 2. diſſ. 10. 
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hand. But we are not from this to. imagine that the 
ſingle appearance of objects placed in the plane of 
the horopter ariſes from the uniform motion of our 
eyes 3 for while the left eye is directed to F (See fig, 1.) 
et the other be directed to G or H, it is plain from 
the preceding lemma, that the points G, F, and H, 
will. continue to be ſeen in the ſame perpendicular lines 
EG, CE, A H, they formerly appeared in, when both 
eyes were directed tg. FE; and ſince at the ſame time 
we have a power of judging rightly of their diſtance, 
it follows that here alſo they muſt appear ſingle, from 
their being ſeen in the ſame place by both eyes. 

For the better explaining the nature of ſquinting, and: 
from the above eſtablithed principles, to ſet the diago- 
noſties and prognoftics of this diſeaſe in a 2 light, it 
will be neceſſary to take a view of the ſeveral cauſes. 
from whueh. it may proceed, and to determine ſome of 
the chief optical. 1285 which naturally ariſe from 
them, hereby the preceding doctrine will be illu- 
ſtrated and confirmed. And 1. this diſeaſe may pro- 
ceed from cuſtom and habit, while in the eye itſelf, 
or in its muſcles, nothing is preternatural or defective. 
In this caſe, which may admit of a cure if not too much 
confirmed, objects, wi be ſeen in the ſame place by: 
both eyes, = therefore muſt appear ſingle as to other 
men; but becauſe in the eye which ſquints, the image 
of the object to which the other eye is directed, falls 
not on the moſt, ſenſible part of the retina, which is na - 
turally in the axis of the eye, it muſt be but faintly, 
perceived by this eye. 2. The ſtrabiſmus may proceed 

ma fault in the firſt. conformation, by which the moſt: 
ſenſible part of the retina is removed from its natural 
ſituation which. is directly oppoſite to the pupil, and is 
placed 2 little to a fide of the axis of the eye, which 
obliges ſuch as are troubled with this diſorder to turn the 
eye away from the object they would view, that its 

cure may fall on the moſt ſenſible part of the organ. 
hus if a (fig. 1.) be ſuppoſed the, maſt ſenſible part 
ie retina, in order to ſee the object H, the eye 
mult be turned afide to F. When this is the * * 
| eaſe 
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diſeaſe is incurable, and the phænomena which ariſe 
therefrom differ in nothing from thoſe of the former 
caſe, except that here, firſt, the object to which the 
eye is not directed will be beſt ſeen ; ſecondly, no ob- 
jet will appear altogether clear and diſtin ; for al 
objects to which the eye is directed, having their image 
painted on the retina at the axis of the eye, where it 
is not very ſenſible, will be but obſcurely ſeen ; and 
objects which are placed ſo far to a fide of the optic 
axis, as is neceflary for making their image fall on the 
moſt ſenſible part of the retina muſt appear confuſed, 
becauſe the ſeveral pencils of rays which come there- 
from, fall too obliquely on the cryſtalline to be accu- 
rately collected in fo many diſtinct points of the re- 
tina, though this confuſion is for the moſt part fo ſmall 
as to eſcape unobſerved. Thirdly,” this diſeaſe may 
proceed from an oblique poſition of the cryſtalline, as 
in ag. 5. where the rays which come directly to the 
eye from A, and which ought to converge to he int 
of the retina D, which is in the axis of the eye DE, 
are, by reaſon of the obliquity of the cryſtalline, made 
to con verge to another point as C, on that fide of the 
viſual axis DE A, where the cryſtalline is moſt ele- 
vated, and therefore the object is but. obſcurely ſeen, 
becauſe the image falls not on the retina at the axis of the 
eye, where it is moſt ſenſible. But the rays which fall 
obliquely on the eye, as thoſe which come from an 
object at B, will, after refraction, converge to the molt 
ſenſible part of the retina D, and impreſs the mind 
with a dane idea of the object. It 1 for this reaſon 
that the eye never moves uniformly with the other, 
but turns away from the object it would view, being 
attentive to the object to which it is not directed. 
When this is the cale it is in vain to expect any good 
from medicine. The ſymptoms naturally arifing from 
it are, 1. The object A, to which the eye is directed, 
will be but faintly ſeen, becauſe its image falls on the 
retina at C, where it is not very ſenfible. 2. The 
object B, to which the eye is not directed, by having 
its image painted on the retina at the axis 2 
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DE, will be clearly perceived, But 3. this ſame ob- 
jet B muſt appear ſomewhat indiſtinct, becauſe the 
ncils of rays which flow from it are not accurate- 
* collected in ſo many diſtinct points of the retina, 
by reaſon of their oblique incidence on the cryſtalline, 
And, fourthly, it muſt be ſeen not in its proper place 
B; but thence tranſlated to ſome other place A in the 
axis of viſion DEA (ſee the preceding lemma and 
ſcholium.) And fifthly, being thus tranſlated from 
its true place, where it is ſeen by the other eye which 
does not ſquint, it muſt appear double, and the di- 
ſtance between the places of its appearance will be 
ſill greater if the cryſtalline of the other eye inclins to 

the contrary fide. | R | 
Fourthly, this diſeaſe may ariſe from an oblique po- 
fition of the cornea, which in this caſe is commonly 
more arched and prominent than what it is naturally. 
When the eye has this conformation, no object to which 
it is directed can be clearly ſeen, becauſe its image falls 
not on the retina at the axis of the eye, and therefore 
the eye turns aſide from the object it would view, that 
ts image may fall on the moſt ſenſible part of the retina. 

To determine the ſituation of the eye with ref; 
to the object it would view; let A & K be the axis of 
viſion (fig. 6.) and let the arch þG d, whoſe center is 
0, repreſent the oblique prominent cornea, and let a 
Ax bea cone of rays having its bafis in the pupil. 
and its apex in the moſt ſenſible part of the retina, it 
s evident that this cone muſt come from a point 
without the eye, which of all others 1 moſt clear 
and diſtinct. To find therefore the ſituation of this 
point nothing is required but to trace back the mid- 
dle ray AG in the line it deſcribed before its incidence 
on the cornea at G. For this purpoſe, erect upon the 
ſurface of the cornea, from the point of incidence G, 
the ere GP, and having produced it down- 
wards to Q, from A let fall upon it the perpendicular 
AD, and produce it to H, ſo that DH may be to 
AD as the fine of incidence to the fine of refraQion, 
that is as 4 to 3, and about the center G, * 
| ius 
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radius G A, deſcribing a circte A H P, draw paralle! 
to the perpendicular G PQ, the line H E cutting the 
circumference in E, and join EG; which will be the 
line of the incident ray, in which an object muſt be 
placed to have its image painted on the retina at the 
axis of the eye A, where it is moſt ſenſible. For if 
E F be let fall perpendicularly on the line P Q, th 
line E F ſhall be the fine of incidence of the ray EG, 
the angle of incidence being E G P, and this line EF 
is equal to DH, and conſequently in proportion to 
the dne of refraction A D as 4 to 3. In a ſtrabiſmus 
„ 1 from this cauſe the prognoſtic and phæno- 
nena will be much the ſame as in the preceding caſe, 
from which nevertheleſs it may be diſtinguiſhed by 
the manifeſt obliquity of the cornea ; and if the cor- 
nea be alſo more arched and prominent than what it 
is naturally, the eye will alſo be ſhort-fighted. 
Fifthly, this want of uniformity in the motions of 
our eyes may ariſe from a defect, or weakneſs in the 
fight of both or either of the eyes. This being the 
caſe, it follows that when the fight of both or ether 
| of the eyes is ſo defective as to diſappoint us of the 
advantages ariſing from their uniform motion, the 
mind will not accuſtom itſelf to this ſort of motion, 
but preſerve its natural liberty of moving them indif- 
ferently. An example of this may be had in thoſe 
who from a catara& or gutta ſerena have been blind 
from the birth in both or either of their eyes; and 
that the ſame thing may alſo happen when the diſeaſe 
is of a later date ſeems evident from what Plem- 
ius (a) obſerves. The prognoſtic in this caſe is the 
me with that of the diſeaſe from which it proceeds, 
and the phenomena are obvious from what has been 
faid. Sixthly, another cauſe from which the ftrabil- 
mus may proceed, lies in the muſcles which move the 
eye. When any of theſe. are too ſhort or too long, 
too tenſe or lax, or are ſeized with a ſpaſm or para- 
lyſis, their equilibrium will be deſtroyed, and the eye 


6 Ophthalmogr. lib. iv, probl. 13. 
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armed towards or from that fide where the muſcles 


re faulty. In this caſe the diſeaſe frequently yields 


> medicine, except only when by a fault in the firſt 


conformation any of the muſcles are longer or ſhorter 


han their antagoniſt, The 4 phenomena are the: 


ame here as in the firſt caſe; only when the diſeaſe: 


commences not till by cuſtom and habit, the uniform 
motion of the eyes has been rendered neceſſary, all 
objects for ſome time appear double. To explain this 
and reconcile it with what has been faid concerning 
the fingle appearance of objects ſeen with both eyes, is a 
matter which deſerves to be carefully examined. 

To illuſtrate this matter, let it be ſuppoſed that one 
wills both eyes to be directed to F (fig. 1.) for viewing 
it accurately, and that while the left eye gives ready 
obedience, let the other by reaſon of a recent defect 
in ſome of its muſcles, be turned to H, it is plain that 
the point F will be ſeen in the ſame perpendicular 
line CF it would have appeared in, had it been di- 
refted to F; but becauſe this line by reaſon of the 
obliquity of the eye does not fall on the retina at its 
axis C, but at ſome other point on the outſide of this 
axis as E, ſo that the angle Co E may be equal to the 
angle Fo H, it will itſelf appear tranſlated to E G, and 
being thus tranſlated, the point F muſt be tranſlated 
with it, which therefore will be ſeen not in its proper 
place F, but in ſome other place as G in the perpen- 
dicular E G. For fince the mind knows not but the 
eye is directed to P, it muſt form the ſame judgment 
with reſpect to the ſituation of objects, as if it were 
really ſo: But it has been already ſhewn that objects 
ue always ſeen by virtue of a connate, immutable law, 
in lines drawn perpendicularly to the retina, from that 
point of it where their image falls; and therefore the 
objet F having its image painted on the retina at E, 
muſt be ſeen by this eye which the mind ſuppoſes to 
be directed to F, ſomewhere in the perpendicular E G, 
Sat G; while to the other eye it appears in its true 
place F; and being thus ſeen in two different places 

G and 


. * * 2 1 a 
: way N 
o i: «alin o , 


* 
384 MEDICAL ESSAYS 
G and F, it muſt neceſſarily appear double. Sometli 
like this happens when an object is felt, by dea 
mities of two fingers which are made to croſs a 
other; for the mind not attending to the poſition df 
the fingers, judges that the object is double, becauk 
felt by thoſe parts of the fingers which uſe to be 25. 
diſtance from each other. That we have here give 
the true account of this phznomenon, will be furthe 
evident to any who conſiders, that when the mind 
does not miſtake the ſituation of the eye, as in thoſe 
who by cuſtom have from their infancy contracted i 
habit of moving their eyes differently, all objects ap- 
pear ſingle as to other men: And this likewiſe is the 
reaſon, why, in the caſe before us, all things come in 
time to be ſeen ſingle. Mr. Cheſelden gives us at 
example of this in his ſyſtem of anatomy. A gentle- 
man who from a blow in the head had one eye diftor- 
ted, found every object appear double; but by degrees 
the moſt familiar ones became ſingle; and in time al 
objects became ſo, without any amendment of the d- 
ſtortion. From all that has been ſaid we may deduce 
this inference 3 The double appearance of objects which 
happens when either of the eyes is reſtrained from fol- 
lowing the motions of the other, does not prove that 
to ſee objects ſingle it is abſolutely requiſite that both 
eyes be directed to the ſame object, and that thi s 
one of the final cauſes of their uniform motion. Laſtly, 
this want of uniformity in the motions of our eyes may 
proceed from a preternatural adheſion to the eye-lids: 
And the ſame thing may alſo be occaſioned by a tw 
mor of any kind within the orbit, prefling the eye a 
fide, and reftraining it from following the motions of 
the other. Here alſo the caſe may admit of a favou- 
rable prognoſtic ; and the optical phænomena mult be 
the ſame as in the preceding caſe. : 
Having finiſhed what I intended to ſay, concern! 
the final cauſes of the uniform motions of our eyes, 
come now to enquire into the efficient cauſe of this 
uniformity. Moſt of the ancients attribute this to the 
union of the optic nerves near the ſella oſſis N 
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t fince theſe nerves give no branches to the muſcles, 
at are wholly beſtowed upon the retinæ, it follows, 
It they can contribute nothing toward the motion 
our eyes, but ſerve only to convey to the mind 
the impreſſions made on their fund by the rays of light. 
Hence it is that in blindneſs from obſtructions in thoſe 
werves the eyes continue to move as formerly, becauſe 
their motion does not depend upon the optic nerves, 
but their other nerves and muſcles. . But ſuppo- 
—— the optic nerves did contribute to the mo- 
bon of our eyes, yet their conjunction could never 
decafion this uniform motion, becauſe, as Diemerbroek 
obſerves (a), anatomiſts have found them disjoined in 
ome ſubjects, who, while alive, moved their eyes 
„ other men. The moderns have with good reaſon 
rejected this hypotheſis ; but have not themſelves ſuc- 
ceeded better, when they tell us, that this happens be- 
cauſe the nerves beſtowed upon the muſcles of our 
eyes, called oculorum motoru, are united at their ori- 
gin in the brain. Our fingers are at liberty to execute 
Aerent motions, and to be extended ſeparately, 
though not only the nerve, but alſo the muſcle, ſub- 
Frvient to their extenſion, is but one: Whence there - 
re this liberty ſhould be denied our eyes, whoſe 
muſcles are diſtinct, I ſee not. But this is not all; 
for there are many parts of the body, which, though 
they have nerves of different origins, yet neceſ- 
arily move together. Thus the eyes cannot be turned 
up or down, but the eye-lids follow their motion, and 
Keep at the ſame diſtance from the pupil, though at 
the ſame time the eye-lids can be moved without any 
motion in our eyes. Did this uniform motion depend 
upon any union or conjunction of the oculorum mo- 
toru, or any other of the nerves, none would ſquint 
dat ſuch as had them disjoined. The true cauſe of 
Ws uniformity in the motions of our eyes ſeems 
holly to depend on cuſtom and habit. For theſe 


notions are voluntary and depend upon our mind, 
(a) Anat, lib. iii. cap. 16, 


Gg | which 


wa 


386 MEDICAL ESSAYS. 
which being a wiſe agent, wills them to move wn. 
formly, not from any — neceſſity in the thi 

itſelf, or for want of a power to move them di 
ferently, but becauſe ſuch motions are moſt uſeſil 
to us. As for. other creatures who move they 
eyes differently, ſuch as the cameleon, which has thy 
faculty in an eminent manner, ſo that the one eyei 
moved whilſt the other remains unmoved; t 
evident, ſince the organs ſubſervient to thoſe motion, 
are the ſame as in man, that it is the utility and a. 
vantage they receive from theſe particular moton 
which determines that principle which governs ad 
rules all their motions to actuate the 6rgans in fuchy 
manner as thoſe mations, which they find moſt pr 
table and neceſſary for them, may follow. And as tt 
hare, cameleon, &c. have a power of moving ther 
eyes differently, ſo without doubt, at firſt we ou. 
felves are alſo ' poſſeſſed of the like power; child 
for ſome time after birth, can look different vi 
with their eyes; which power they retain till by 
diſcovering the advantage of directing them the 
ſame. way, they come to move them always ui. 
formly ; this uniform motion by uſe and habit at lt on 
becomes ſo neceſſary, that the eyes cannot be moi 
differently ; long cuſtom. rendering many actions ne- 
ceflary, which were not ſo eſſentially, or from the be Ki 


OT 


ginning. ** 
hos e ee LT! IK 3. 
Of « the internal motions of the eyes. Vol. . Wi < 
VIE: art. 14. t 


T HE internal motions of our eyes are either ſuct 
as reſpect the change of conformation, which 3 on- 
neceſſary for ſeeing diſtinctly at different diftances, 4 Hatt 
ſuch as only reſpect the dilatation and contraction d 8 
the pupil. That our eyes change their conformation, 
and accommodate themſelves to the various diſtanct 
of objects, is obvious from the phznomena of viſon Wye: 


It has been demonſtrated, that when a man ne 
7 | 0 
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ie, the light, which comes from its ſeveral points, is 
orefrafted by the tranſparent ſkins and humours of the 
e 23 to converge and meet again at ſo many points 
| the bottom of the eye, and there to paint the picture 
f the object on the retina ; which A being pro- 
oated by motion along the fibres of the optic nerves, 
to the brain, is the cauſe of vifion z for according as 
l r perfect or imperfect, the object is — 
perfectly or imperfectly. We have an example of 
his in the eyes of old men, whoſe humours are 
b much waſted and decayed, that through a penury 
hereof, the cornea becomes leſs convex, and the 
ſtalline grows flatter ; by which means the light, 
br want of ſufficient refraction, does not converge to 
point in the bottom of the eye, but at ſome place 
eyond it; and, by conſequence, paints in the bottom 
f the eye a confuſed picture; and according to the 
greater or leſs confuſion of this picture, in the more or 
(s flat eyes, the object appears more or leſs confuſed 
d indiſtinct. This ſhews why their fight is mended 
dy ſpectacles; and the contrary happens in ſhort- 
dghted men, whoſe eyes are too convex and plump: 
or the refraction being now too great, the rays 
hich come from the ſeveral * of the object, 
nll be made to converge, as to convene in 
0 many diſtinct points within the eye, before th 
ome at the retina; and therefore will, after crof- 
Ing one another, again diverge, ſo as the picture made 
n the retina, and the viſion cauſed thereby, will not 
e diſtinct, unleſs the object be brought ſo near the eye, 
that the place where the rays convene may be re- 
noved to the retina, or that the plumpneſs of the eye 
e taken off, and the refractions diminiſhed, by a 
oncave glaſs, or laſtly, that by age the eye grows 
Water : Hence ſhort-ſighted men ſee. remote objects 
delt in old age, and therefore are accounted tg — 
de moſt laſting eyes. But though it is certain that Hl 
Pbjetts are ſeen y or imperfectly, according as 
cir image on the retina is perfect or imperfect ; yet 
eye, or rather the mind by means thereof, never 
Gg 2 ſees 
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ſecs any ſuch image on the retina, or judges of the 
object from what it obſerves in this image, but by 
means of an original and connate law, traces back its 
own perceptions from the ſenforium to the retina, from 
that point of it where the impreſſion is made by the 
image, to the object itſelf ; whence the mind alway 
ſees every point of the object without the eye u 
rpendicular lines ; from which it is eaſy to under. 
d why the object appears perfect or imperfect, ac. 
cording as its image on the retina is perfect or imper- 
fect, without having recourſe to the ſuppoſition d 
the mind's ſeeing a picture on the retina ; for whenthe 
rays which come from the ſeveral points of the object, 
are not exactly united upon the retina, the picture af 
each point being a ſpot, which takes up a conſiderable 
ſpace upon the retina, and which is confounded with 
the pictures of the neighbouring points, which alſo ae 
ſpots, it muſt make theſe points to be ſeen in a great 
many places, and a great many points to be ſeen in 

the ſame place; from which confufion the ap 
of the object will be confuſed and indiſtinct. Thus 
(in Plate V. fig. 1.) let COB. be an object, whoſe 
points O, B, and C, by emitting rays, which are not 
reunited at the retina, but beyond it as far as x, do 
upon the retina, form the circular images o, 6, ande; 
and let F be the center of the eye, through which 
every line that is drawn perpendicular to the retina 
muſt paſs, From the extreme points of theſe circular 
images on the retina, o, L, and c, draw right lines to 
the point F, and continue them to the horopter 8 
in the figure ; theſe lines, by reaſon they paſs through 
the center of the eye F, will be perpendicular to the 
retina ; Whence it is evident that the points O, B and 
C muſt be ſeen without the eye, in the whole of the 
circular. ſpages ,OCIB, BOLH, and CG KO, 
which are comprehended between the ſtraight line 
dawn perpendicular to the retina, from the extreme 
points of the images of the reſpective points; which 
circles being confounded with one another, it follows 


that the points O, B and C muſt, for the reaſon above 


oblcrved, 
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- obſerved, | confuſed and indiſtinct, though the 

the eye ſees not the confuſion which is in their images at 
it by de retina. From what has been faid it follows that 
& is n order to ſee objects at different diſtances diſtinctiy 
from it is neceſſary that the eye change its conformation, 
the Heber by having its humours more or leſs flat, or the diſ- 
N aance betwixt the cryſtalline and retina increaſed ordimi- 
1 piſhed, leſt the place in which the picture of the object is 
ect, ſhould fall ſhort of, or beyond the retina, and ſo 
— auſe the ax is —— And this — 

; Wfurther appears, by the a y of the images pain 

” on the 2 — thoſe wor. on a ſheet of whits 
- paper, by means of a lens placed at a hole in the win- 
5 dow-ſhutter of a dark room; for if the lens be of ſuch 
i a convexity, as is neceſſary to paint the image of a 
wich body, at a foot diſtance from it, five or fix inches be- 


hind the lens, the ſame object removed to five or fix 
feet from the window, will not be painted exactly 
upon the paper, unleſs in place of the former lens 
you ſubſtitute one leſs convex, or diminiſh the diſtance 
betwixt the lens and paper. And here it may not be 
improper to obſerve, that the eyes of all animals are 
formed fo as, upon all occaſions, to ſee objects diſtinctly 
at an ordinary diftance. The cornea is always protu- 
berant, and more convex than the reſt of the globe; 
but in all animals this protuberance is not always the 


" E. In man, and the greateſt part of quadrupeds, 
* cornea is a part of a ſphere whoſe diameter is 
% n eighth part leſs than that of the ſcleroticay but 
eas have their cornea more convex, being part of a 

Pere whoſe diameter is only half of the diameter of 
1 „(e ſclerotis. This great convexity of the cornea of 
ind birds is abſolutely neceſſary for diſtinct viſion ; for as 


in man and quadrupeds, the figure of their eye is al- 
4 moſt ſpherical, in birds and fiſhes it is flat and de- 
veſſed both in its fore and back parts, by which 


ne 4s the retina is placed near the cryſtalline humour: 
ch therefore, were not the cornea of a convexity, 


ns BY. verable to the flatneſs of their eyes and diftance 
re BY che retina, the diſtinct image of the object would 
al Gg 3 | fall 
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fall behind it, and thereby the fight would be renders 
confuſed and imperfect. To the ſame purpoſe alſo be. 
longs the different figures obſerved in the cryſtalling 
of different animals. In men, quadrupeds, and the 
123 of the bird-kind, it is lenticular; in 
ch. as always reſide in water, its figure is that of 
ſphere, and in amphibious creatures it has a middle 
betwixt that of a lens and globe: With reſpel 

to man, and ſuch animals as live conſtantly in ai, 
the cryſtallines are of ſuch a degree of convexity, s 
qualifies them for ſeeing diſtinctly at an ordinary di. 
tance; fiſhes require their cryſtalline to be ſpherical, 
For it is obſervable, firſt, that the eyes of fiſhes ar 
flat both behind and before, by which means the n. 
tina is not ſo far removed from the cryſtalline as in 
man and quadrupeds, whoſe eyes are nearly a perf& 
ſphere; and therefore that the rays might be madeto 
meet at a point on their leſs diftant retina, it was ne- 
ceflary the refraction ſhould be increafed by the ſphe- 
rical of the cryſtalline. But this is not all; for 
their ſpherical cryſtalline would be more than (a 
ſicient for the diſtance betwixt it and the retim, 
if the rays of light ſuffered no refraction in the coma 
and aqueous humour: For light is never refradted 
but when it falls obliquely on a ſurface which in ter- 
cedes mediums of different denſities, and therefore 
it can ſuffer no refraction in falling upon their cornea 
and aqueous humour, becauſe they are of equal den- 
fity with the water in which they ſwim; to compet- 
fate which, it was abſolutely neceſſary, that their cry- 
ſtalline ſhould have a ſpherical figure, But in |and- 
animals, their lenticular cryſtalline is ſufficient for that 
end; becauſe the rays of light which paſs from the 
object, through the rare medium air, are refracted u 
falling upon their convex and more denſe cornea, and 
— * need not afterward fo much refraction inthe 
cryſtalline, From which it is eaſy to ſee why ths 
humour is of a middle figure between that of a lensand 
a globe, in fuch animals as duck under water in pay 


al 


- of 8-3 SSS 8 nor 


— 
FE) 


82112 


and OBSERVATIONS. 391 
of their prey; for a ſmall change in the conforma- 


fo be. tons of their eyes, enables them to ſee diſtinctly in 
lines both elements. Mr. de la Hire (a), endeavours 
d the tom ſeveral reaſons to demonſtrate, that the eyes 
r; 0 Wncyer change their conformation, and particularly 
of 1 from the following experiment. Take a card and 
udde Wi pierce it with a pin in two, three, or more places, 
ſet o as the moſt diſtant holes be not farther from one 
1 ar, WM another than the wideneſs of the pupil. This done, 
ty,  Wſhut one of your eyes, and apply the card cloſe to 
di. che other, fo as to view a ſmall object through its 


holes, which will appear multiplied as many times 
is there are holes in the card, provided it be placed 
out of that preciſe place, where it would be moſt di- 


as i i ftintly ſeen by the naked eye. 

tee Now it is certain that if the rays of light, which 
e come from each point of the object, are exactly united 
he in a correſponding point of the retina, the object will 


always appear ſingle though viewed through ſeveral 
ſmall} babe bor is —— Bi cones OH H, O5, 
(ig. 2:) which have for their apex a point of the ob» 
ject O, and for their baſis the holes in the card H H, 
6b, will alſo have all their oppoſite tops o, o, in one 
and the ſame point, o, of the retina R R, which muſt 
needs make the object appear ſingle: But if the eye 
have not that conformation which is neceſſary to reunite 
thoſe rays in a point in the retina, each of theſe cones 
will be cut by the retina, either before or after their re- 
union; and therefore each point of the object will, by 
its rays, touch the retina in as many diſtinct places as 
there are holes in the card, and conſequently the object 
will appear multiplied according to the number of 
holes. Thus if the rays convene before the retina, 
let AB be the retina, it is evident from the figure that 
this muſt receive the luminous pencils at two diſtinct 
Places x and x. And if the rays convene behind the 
retina, let C D be the retina, which alſo muſt receive 
the luminous cones at the diftin& places c and c. In 
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(a) Journal des Sca 685. Diſſert. ſur les diffe 
0 J err 5. Diſſert. ſur rens 
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both which cafes the object muſt appear double 
Whence if the card be pierced in three or more hola 
ſo as the moſt diſtant be not further from one anothe 
than the diameter of the pupil; the luminous pencik 
and the places in the retina where theſe pencils fil 
muſt be multiplied according to the number. of hols, 
whence the object muſt alſo be equally multiplied, 
From all which the above named author conclude, 
that the conformation of our eyes is never changed, 2 
whatever diſtance objects be placed. For ſuppoſe thi 
I ſee an object diſtinctly at a foot diſtance, and at tho 
fame diſtance it appears ſingle, when viewed through 
the perforated card ; if to ſee the ſame object at four 
foot diſtance, it were requiſite that the eye changed in 
conformation z then he concludes it would do ſo when 
the object is viewed at that diſtance through the card, 
which does not happen, as is evident from its being 
multiplied. For the better underſtanding this matter, 
it may be proper to clear up the ſtate of the queſtion, 
by admoniſhing the reader, that it is not here meant 
to enquire, why a ſmall object is thus multiplied, when 
placed without the limits of diſtinct viſion ; it being 
evident that it ought then to appear multiplied, by 
reaſon that the eye can never adapt itſelf to its diſtance. 
Thus if I cannot fee diſtinctly any object nearer than 
half a foot, it muſt appear multiplied at four inches; 
and if I cannot ſee an object diſtinctly further off than 
two feet, it muſt be . at three feet, and il 
greater diſtances. But my meaning is to account for 
this multiplication, when the object is placed within 
the limits of diſtin viſion. There are two cauſes 
which concur in producing this phznomenon, by 
hindering the eye to accommodate itſelf to the diſtance 
of objects viewed through the perforated card, viz. the 
diſtin& appearance of the object and the miſtake which 
the mind commits with reſpect, to its diſtance. That the 
object appears diſtinct when viewed through a per- 
forated card, is evident both from reaſon and expe- 
rience; far the little luminous cones O HH, Obs 
(5g. 2.) which have for their apex a point in the 1 
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louble, O, and for their baſe the holes in the card H H, 
holes BH 5, will by reaſon of their acuteneſs, take up but a 
nothe I little ſpace upon the retina, whence the object muſt 
encik, WW appear pretty diſtin. Thus if the object is at too great 
Is fal, diſtance, let o be the place where the rays convene, 
hols, BW and let A B be the retina ; the luminous pencils will 
plied, fall on the retina at x and x, where they muſt take u 
ludes, but a little ſpace z and * the confuſion mult 
ed, a WW be (mall. In like manner, if the object is too near, let 
e that D be the retina, and o the focal point, theſe pencils 
at the WW will, at c and c, occupy ſo ſmall a ſpace on the retina, 
rough a to occafion no ſenſible confuſion in the object, where- 
t four as in both caſes, without the interpoſition of the card, 
ed in che luminous cone Mo m would, on the retina, have 
when WW taken up the whole ſpace x x or cc, which muſt have 
card, ¶ rendered the appearance of the object confuſed. To cor- 
being rect which confuſion, the eye changes its conformation, 
atter, WW and adapts itſelf to the diſtance of objects ſeen with the 
ſton, WW naked eye. But when by the perforated card this con- 
neant BN fuſion is taken off, the mind will not change the con- 
— — of our eyes. And = > — — why 
the object is found ſo frequently multiplied accordin 

» by to ant of een, ors which it is — 
uc. though it be placed within the limits of diſtinct viſion. 
than The miſtake into which the mind falls, with reſpe to 
ies; the diſtance of the object, concurs as another cauſe 
b towards this multiplication. It is not enough that the 
] all mind perceives no confuſion : For though this confu- 
for WF fon in our fight is commonly believed to be the only 
tin i thing which can influence our mind to change the con- 
uſes formation of our eyes; yet by reaſon of the neceſ- 
by ſary connexion and dependance, which will be here- 
nce after ſhewn to have been eſtabliſhed by habit and 
the WF cuſtom betwixt theſe motions, whereby the confor- 


ich mation of our eyes is changed, and certain correſpon- 
the ding motions of the axes of viſion, thoſe motions 
er come at laſt always to accompany one another, ſo as 
* to make it impoſſible for the will to direct our eyes to 
8 — object within the limits of diſtin& viſion, with- 

Sing them the diſpoſition neceſſary for ſecing 
> * diſtinctly 
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diſtinctly at that diſtance; and therefove though they 
ſhould be no confuſion in the object, when ſeen h 
the perforated card, it would not appear multiplied, 


y ment with reſpe& to 
diſtance, but what is wholly founded upon prejudic 

and anticipation, which cannot fail of betraying us in 

to error. There 1s another argument brought by 

the learned author, againſt this change in our eyes, 

which is that there is no need of any ſuch change; and 

that the eye can ſee objects diſtinctly enough at diffe- 

rent diſtances without it. For underſtanding this, we 

muſt firft obſerve, that if an object appear diſtin 
at fix foot diſtance, then at whatever greater di 

tance the object be placed, it will alſo appear di 

tint : The reaſon of which is, that when the object 

is at fix foot diftance, the rays which fall upon the 

pupil are nearly parallel.; and therefore at whatever 
eater diftance the object be placed, the rays may 

be conſidered as parallel, and conſequently the fame 
conformation of the eye which is neceſſary to refrat 

them ſo as to make the object appear diſtinct at fi 
foot diſtance, will alſo refract them in the ſame way, 
and thereby make it alſo appear diftin& at all greater 
diſtances. This being underſtood, the only queſtion 
is, how the object can appear diſtinct both at the 
diſtance of fix foot and of one foot, without ſuffering 
any change in its conformation. To this the author 
anſwers, that to fee objects ſo diſtinctly as net to be 
ſenſible of any defect in the fight, it is not needfu 
that the rays which come from a point in the objecb 
ſhould be united accurately in a point in the retin, 
but that it is ſufficient they ſhould be nearly 6: 
Whence he concludes, that if the conformation of the 
eye be ſuch, that when an object viewed through tv 
holes in a card at two foot diſtance appears fing 
becauſe all the rays which come from the ſeveral part 
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of the object, are united accurately in ſo many points 
of the retina, when at one foot diſtance, the place 
where the rays meet will be a little behind the retina, 
ind at fix foot diſtance it will be a little before it, 
though not ſo much in either caſe as to render the ob- 
ect undiſtin& z becauſe the rays which come from the 
keveral points in the object, do, in 1 
retina, meet nearly, though not accurately, in fo 
correſponding points : And therefore, that thoſe who 
have their eyes of a conformation proper to ſee ob- 
jects diſtinctly at two foot diftance, will alſo ſee them 
ditintly enough, both at one foot diſtance and fix 
foot diſtance; and then they muſt alſo ſee diſtinctly at all 

ter diſtances: And thus he accounts for that per- 
- —＋ which ſtands in the middle betwixt — 
ht, without any change in the eye. 
3 for . ig. of old — — cannot ſee diſtinctly 
at any leſs diſtance than three feet, he ſuppoſes that 
their eyes are of a proper conformation to ſee objects 
at four feet diſtance moſt diſtinctly; from which he 
infers that at three feet and all greater diſtances the 
picture of objects upon the retina will be pretty diſtin, 
and conſequently — will be ſeen without any ſenſible 
confuſion, though the eye ſuffers no change in its con- 
formation. In like manner, in thoſe who are ſhort- 
hghted, and cannot ſee objects diſtinctly at a greater 
diſtance than a foot, he — the eye to be of a 
conformation proper to ſee moſt diſtinctly at half a 
foot's diſtance; and thence concludes that the picture 
made on the retina, when the object is at any diſtance 
betwixt four inches and a foot, will not be confuſed ; 
and conſequently the object will be ſeen diſtinctly 
enough, without any change in the eye, unleſs its 
dutance be greater than a foot, or leſs than four inches 
ns, n which caſe the image on the retina will begin to be 
ſo: confuſed, Indeed it cannot be denied but the eye has 
the ſome latitude of ſeeing objects diſtinctly, without chang- 
wo ng its conformation : But it does not from thence fol- 
le, low, that our eyes do not change their conformation, 
os Wh Ven objects are much removed from that place * 
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they appear moſt diſtinctly ; for experience teaches u, 


that the conformation of our eyes is changed in viey. 


ing objects at different diſtances ; for the eye can't ſee 
equally diſtinct at the ſame time objects at different 
diſtances; e. g. if with one eye, the other being ſhut, 
you look attentively to a ſmall pin at half a, foot from 
the eye, and at the ſame time place another at fix 
foot diſtance, the latter will appear extremely con- 
fuſed ; but if you obſerve accurately that at fix foot 
diſtance, then it will be ſeen diſtinctly, but the other 
will appear very confuſed ; which ſhews, that when 
the diſpoſition of the eye is ſuch as is neceſſary for 
making a diſtinct picture of the pin at one diſtance, 
the place where the diftin& picture of the other pin 
1s made, muſt fall ſhort of or beyond the retina ; and 
conſequently upon the retina itſelf, the picture muſt 
be confuſed ; and therefore, ſince at pleaſure I can fee 
diftin&ly either of the pins, while at the ſame time the 
other appears confuſed it follows, that I have a power of 
changing the conformation of my eye, and of adapting 
it to the different diſtances of objects; and indeed was 
it not for the change which is made in the diſpoſition 
of the eye, it would be difficult to explain how birds 
which duck in purſuit of their prey ſhould be enabled 
to ſee both in air and water, ſeeing the refra&ion 
which happens in the eye is ſo far different in the one 
caſe from what it is in the other, 

I ſhall now proceed to ſome experiments made for 
meaſuring the ſtrength and weakneſs of fight, whereby 
not only the fallacy of de la Hire's reaſoning will be 
made further manifeſt, but it will alſo be demonſtrated, 
that our eyes change their conformation, and adapt 
themſelves to the various diſtances of objects, within 
certain limits, which limits will alſo be accurately de- 
termined : But that theſe experiments may be the 
better underſtood, I muſt fr promiſe the following 


axioms. 
| AXIOM I. 
When an object, ſeen with both eyes, appears dou- 


ble, by reaſon that its diſtance is leſs than _ 
17440 whi 
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which the eyes are directed, upon covering either of 
the eyes, the appearance which is on the contrary fide 
vill vaniſh z and if it appear double, becauſe its diſ- 
tance is greater than that to which the eyes are direct - 
ed, upon covering either of the eyes, the appearance 
which is on the ſame fide will vaniſh. To illuſtrate 
this, ſee fig. 3, 4, and g. where A and B are the 
eyes, # the object, which is at a ſmaller diſtance than 
the point C, to which both eyes are directed; while 
the eyes continue directed to C, thg object x is ſeen in 
two different places, which with reſpe& to the horopter, 
to which all objects are referred, will be D and E; for 
being ſeen by the right eye B in the direction of the 
viſual line B x D, it muſt, at D, hide a =_ of the 
horopter DCE; and being ſeen by the left 55 A, 
in the direction of the viſual line A x E, it muſt hide 
a part of the horopter at E, and therefore with re- 
ſpect to the 7 * on which the eyes are fixed at C, 
the object x muſt appear to the right eye B as at D, 
and to the left eye A as at E; and in covering either 
of the eyes, the appearance which is on the contrary 
hide will vaniſh, In like manner, if the eyes are di- 
reed to x, the object C, which is further off than x, 
will be ſeen by the right eye B, in the direction of the 
viſual line B mz C; and by the left eye A it will be ſeen 
n the direction of the viſual line Ao C; and there- 
fore with reſpe& to the horopter m x 0, it muſt appear 
double, as at m and o; and in covering the right eye 
B, the appearance which is on the right fide towards 
m will vaniſh; and in covering the left eye A, the 
— which is on the left fide towards 0 will 


| AXIOM II. 
When an object appears double, from its being 
ſeen with one eye, through two ſmall holes made in a 
cud, or any other opaque thin body; if its diſtance be 
Sreater than that to which the eye is accommodated, 
upon covering either of the holes, the appearance 
X which 
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which is on the ſame fide will be made to vaniſh ;' and 
If its diſtance be leſs than that to which the eye is xc- 
commodated, upon covering eithet of the holes, the 
appearance which is on the contrary fide will be made 
to vaniſh, Illuſtration, Let E be the eye, (ſee fg 
6, and 7.) Q T the card, in which are two ſmall pe 
holes d and r, and let A be a ſmall. body at a greater 
or leſs diſtance than that to which the eye is accom- ue 
modated. The rays of light A d, Ar, will not, after er 
refraction, converge.to a point in the retina, but by rex 
ſon that the diftaee of the object A is greater or 
lefs than that to which the eye is accommodated, they 
will be made to converge to ſome other point, either er 
before or behind the retina, ſuch as o, but on the re- 
tina itſelf they will fall on the different points i and u, 
at both which à picture of the object will be formed, 
from which duplication of the picture, the object it 
ſelf will alſo appear double at C and B, viz. in the WP"® 
right lines i C and m B, which are ſuppoſed to be en 
drawn perpendicular to the retina from the points i 
and m, where the pictures fall. Whence it is evident, 
that if — hole at * covered, there will _ _ 
at iz and conſe the appearance at C will vs 
niſh; and if te hol aty be covered, there will - 
no image at n, and conſequently the appearance at 
muſt vaniſh ;. but when the objec A DE a greater 
diſtance than that to which the eye is accommodated, 
as in fig. 6. the appearance which is made to vaniſh by 
covering either of the holes d or r, lies on the ſame 
fide with the covered hole, but when the object As 
at a leſs diſtance than that to which the eye is accom- 
modated, as in 55 7. the appearance which is made to 
vaniſh, lies on the contrary fide of the hole which is 
covered, as has been affirmed inthe axiom. Exper. it: 
I took a ſmall tin plate I K (ſee fig, 8.) in which | 
had cut two parallel narrow Qlits, whoſe diſtance front 
one another did not exceed the diameter of the pupil 
This plate I held cloſe to my right eye B, in ſuch 
manner as the ſlits might have a vertical poſition, 
having ſhut my left eye A, through theſe ſlits l 
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he ſmall object o, which alſo had a vertical poſitions, 
xd conſequently was parallel to the ſlits. In this 
xeriment, the object a was at ſuch a diſtance from 
he eye B, as to appear ſingle when viewed in this. 
nanner through the ſlits ; but when both eyes were, 
opened and directed to a more diſtant point, ſuch as P, 
ree appearances were ſeen a, h and e, which appear- 
ces were nearer to, or further from each other, ac- 
ording as the point ↄ was nearer to, or further from 
he object o, and in covering the left eye A, the ap- 
jearance a, which was on the other fide, vaniſhed, 
hich therefore belonged to the eye A; and in co- 
ering the right eye B, the appearances on the con- 
uy fide & and c belonging to the eye B vaniſhed. 
Hence the diſtance of the object o was leſs than that to 
vhich the eyes are directed. (ſee axiom 1.) The dou- 
dle appearances ò and c ſeen through the ſlits proceed 
from the object o, being at a leſs diſtance than that to 
yhich the eye B was then accommodated; for by co- 
ering either of the ſlits with my finger, the appear- 
on the contrary fide vaniſhed. (ſee ax. 2.) Next 
| changed the direction of my eyes, and turned both 
wards to a nearer point, ſuch as x, by which alſo 
hree appearances were ſeen d, e and F; and theſe were 
ſo nearer to, or further from one another, according as 
he point x was nearer to or further from the object o, but 
Aways in a contrary order to thoſe which were ſeen 
chen my eyes were directed as above; whence the 
ſtance of the object o was greater than that to which 
ly eyes were directed. I then covered one of the ſlits, 
nd the a nee which was on the ſame fide vaniſhed ; 
dom which, when compared with the ſecond axiom, it 
ollows that the object o is then at agreater diſtance than 
at to which the eye is accommodated. In making this 
d all the following experiments, it was neceſſary, 
at the object o ſhould be as conſpicuous as poſſible; 
* beſt was a narrow ſlit made in a dark lanthorn, in 
ch a candle was put; though ſometimes I made 
le of a black line upon white paper, or a white line 
pon black paper, both which anſwered very well in 
Uthe experiments, wherein the diſtance of the object 
I exceeded 
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exceeded not two feet; but when the diſtance wy 
greater, theſe lines began to be obſcure. It muſt þ 
e obſerved here once for all, that though'in the aboye 
experiment it was eaſy for me to direct my eyes to x 
diſtance which was either greater or leſs than the di 
tance of the object o, without the aſſiſtance of ary 
other object, on which my eyes might be fixed; | yet 
in this as well as in many of the ſubſequent experi 
ments, I was ſometimes' obliged to put an object in 
the place towards which both eyes were to be directed; 
and this was neceſſary either when a great effort vn 
needful to give the eyes the defigned direction; or 
when, for obſerving the phenomena more accurately, 
the experiment required, that the eyes ſhould be kept 
ſome time fixed in a certain determined direction: when 
it was required, that my eyes ſhould be directed to 
very near diſtance, for the object o I made uſe of 2 
black or white line, made on paper of an oppoſite co - r. 
Jour ; and at the place x, to which my eyes were to 
be directed, I held parallel to my eyes any ſmall ob- 
jet 2, whoſe extremity » I looked at for an object; n 
ut when the experiment required, that my eyes ſhould 
be directed to ſome point at a conſiderable diſtance 
beyond the object o, for the object o, I made uſe of 
the narrow ſlit in the lanthorn, and at the diſtant point 
p, to which my eyes were to be directed, I placed 
another dark lanthorn, in which was the horizontil 
flit Þ Q, whoſe extremity P. which was ſeen by tie 
right eye, in the viſual line Bo P which paſſed imme 
diately above the upper end of the object o, ſerved me 
as a point of view, on which I could eafily fix both 
eyes, while I attended to the appearance of the objet 
0, From this experiment compared with the 24 
ing axioms, it follows, iſt. that we are poſſeſſed of! 
power of changing the conformation of our eyes, and $4 
of adapting them to various diſtances. 2. This change : 
always follows a ſimilar motion in the axis of viſion 
with which it has been connected by uſe and cuſtom; 
for when the eyes were directed to P, the object 7 
ſeen double through the ſlits, and by covering one 0 
1 * i 
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ie ſlits, it appeared that the eye was adapted to too 
eat a diſtance, and as the point P was — 
de object, theſe appearances approached nearer to 
ne another continually, till at laſt, when the point 
became very nigh to o, they coincided in one at a, 
hich ſhews, that the eye was then adapted to its diſ- 


* ance.” But when the point P was moved along the 
peri. ne o x, from o to x, two appearances of the object o, 
ane again ſeen through the ſlits; which ap 
ted; eng in a contrary order from what were ſeen, when 
wa e point P was on the other fide of the object o, it 


vllows that the eye was then adapted to too ſmall a 


* liſtance; and as the point P, in its motion from o to 
kent , receded farther from o, theſe appearances receded 
hen erther from one another continually. From all which 


is evident, that there is a neceſſary connexion and 
lependance betwixt thoſe motions, whereby the con- 
vrmation of our eyes is changed, and certain corre- 
ponding motions in the axis of vifion, which makes it 
mpoſſible to direct our eyes to any object, within the 
imits of diſtinct viſion, without at the ſame time giv- 
g them the diſpoſition which is neceſſary for ſeeing 
liſtinctly at that diſtance ; but theſe two corollaries 


il be further confirmed by the experiments which 
oint ollow. 


Exper, 2. The diſtance of the object o (fig. 8.) be- 
g five inches, I viewed it through the ſlits, the other 
e A being covered, and it appeared double; and 
pon covering either of the ſlits, the appearance which 
as on the contrary fide vaniſhed, and therefore the 


| me | 

och iſtance of the obje& was leſs than that to which the 
ehe was accommodated; and both eyes being open, 
ed. d directed to x, whoſe diſtance from the eye was 


dout three or four inches, three appearances were 
d, e and E, whereof the 3 d and e be- 
nged to the right eye B; and when I covered either 
the ſlits, the appearance which was on the contrary 
de vaniſhed ; whence it is evident, that I cannot fit 
eyes to ſo ſmall a diftance as five inches. 
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Exper. 3, 4 and 3. At fix; ſeven and eight inches 
diſtance, when one eye was ſhut, the e ſeen 
through the ſlits, appeared double, and by ˖ 
one of the ſlits, it was evident that its diſtance was 
than that to which the eye was accommodated, An 
in looking with both eyes to x, whoſe diſtance fron 
the eye was about half the diſtance of the obje& e, 
double appearance was ſeen, one at F belonging to the 
eye A, and the other at x belonging to the eye B; bu 
is appearance at x was always ſingle, though ſeen 
through the ſlits; whence it follows, that my eye an 
not accommodate itſelf to a diſtance which is much łi Me. 
than ſix, ſeven or eight inches. Exper. 6. At the on 
diſtance of nine inches, the object o ſeen through the 
flits, the other eye being ſhut, appeared ſometimes fing, 
2 when it was evident by covering ci 
ther of the ſlits, that it was too near with regard to 
the diſpoſition of the eye: and when both eyes were Wire 
open and directed to x, which was at half diſtance 
preciſely, three appearances were ſeen, whereof the ih 
appearances d and e — to the right eye B, ue 
which the flits were applied 3 and in covering one d 
thoſe ſlits the object on the ſame fide diſappeared ; ito | 
whence I was certain, that the object was too far dire 
and that my eye can be accommodated to a leſ di- ab 
tarice than nine inches, but not much, as may be 
learned from the nearneſs of the rances, as wel 
as from the four laſt experiments. From the five hl 
— laid tagether, we may ſafely draw tht 
following corollary, , viz. the neareſt limits of diſtns 
viſion in eyes is at about ſeven inches diſtance; . 
for by a> Coocd experiment it appears, that my eſa ie. 
cannot be fitted to ſo ſmall a diſtance as five inches 
and by the laſt experiment it is plain, that they can h * 
accommodated to a leſs diſtance than nine inches ; wd 
the third, fourth and fifth experiments make it mam 
feſt thel o fix, ſeven and eightinches diſtuoce * ee 
through the ſlits a always ſingle; * 
Ne middle dance ſeven inches, ſeems to 11 
22841 CES 


and OBSERVATIONS. 403 
ref limits of my eye (a) and ce, Je 
arer than ſeven inches muſt a more confaſed, 
deording as their diſtance is leſs than ſeven inches. 
per. 7. In looking to an object at two foot diſtance, 
tough the flits, , one eye being ſhat, it always ap- 
zared double and too far off; and in looking with 
oth eyes to a more diſtant object, it was then alſo 
en double 3 but in covering either of the ſlits, the 
zpearanice on the fite ſide vaniſhed ; hence the 
ect was too nigh, but theſe appearances were fo 
bfe that they almoſt touched one another; which 
hiews, that my eyes can ſcarce go further than to ac- 
y mmodate themſelves to the diſtance of two feet. 
Exper. 8. At two feet and a half, three foot, and all 
rreatet diſtances, the object 0 not only appeared dou- 
ble, and too far off, when viewed with one eye 
dugh the flits, but when both eyes were open and 
lireted to a very diſtant object, the double appear“ 
e which was then ſeen through the ſlits was ſuch, 
ks by covering one of the flits, made it evident, that 
ven then the obje& alſo was too far off ; from which 
It follows, that my eyes can never be accommodated 
to ſo great a * foot and a * Corol. 
From this and the preceding experiment it ſeems pro- 
bable that the fartheR Imi of my fight reaches 20 the 
Wſtance of about twenty ſeven inches (5), for by ex- 
der. 7. I can accommodate my eye to a diſtance greater 
than two foot; and by the laſt experiment my eye 
annot accommodate itſelf to ſo great a diſtance as two 


(a) As a'proof of this we have the concurrent experience of the 
peneralify of perſons who are at their full growth, and whoſe 
are no way impaired by age; for in looking at minute objects, 4 
bold the objefts at five, fix or ſeven inches from the eye, w 

may reaſonably be preſumed that the neareſt diſtance for perfect 
viſion, is commonly five, fox, or ſeven inches, | | 
(5) That to the generality of eyes this diſtance is much 
may be 28 preſumed from the diſtinctneſs with which we 
ſee a ſmall miſling rain when walking in à piazza, or coming out 
dt a church, within not leſs than fix or eight feet from the 
or of the ſmall filaments of filk on which ſpiders tranſport 

nſely Nong e giy at's greater dilmece 4 vr the Bring of » 
doy's kits at a great height in the air. 7 
Hh 2 feet 
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feet and a half; whence the furtheſt limit of my 
ht lies about the middle diſtance betwixt both 
Exper: 9. and 10. At ten and twelve inches di 
the object o ſeen with one eye through the ſſits, did, 
as in the 6th exper. where it was at the diftance d 
nine inches, appear ſometimes ſingle, but frequent 
double and too nigh. Exper. 11 and 12. At the d 
tance of fifteen and eighteen inches, one eye being 
mut, the object o, ſeen through the ſlits, appeared 
ſometimes ſingle and ſometimes double, but when it 
was double, by covering one of the ſlits, it was alway 
found to be too far off, Coro]. From the four lift 
as well as from ſome of the preceding experiment 
it is manifeſt, firſt, that the eye frequently miſtake 
the diſtance of the object, ſeen through the ſlits; 
for when its diſtance lies betwixt the limits of diſtin 
viſion, to which the eye can eaſily accommodate it 
ſelf, it would never Pear double, did not the mind 
miſtake its diſtance. When both eyes are open, and 
directed to the object, it appears ſingle at all diſtances 
within the limits of diſtinct viſion, by reaſon the eye 
is then accommodated to its diſtance, which is then 
known to us, by means of the angle which the opti 
axes make at the object. Secondly, the judgment 
which the mind forms with reſpect to the diſtance of 
objects ſeen with only one eye through the ſlits, is not 
always the ſame, but is fluctuating and inconſtant, s 
may be gathered from the four | laſt, experiments, 
where the object ſometimes appeared ſingle, and 1 
others double, and when it appeared double, the dil 
tance betwixt the appearances was not conſtantly tie 
fame. Thirdly, it the object ſeen through the ſlits 
one eye being ſhut, is not much beyond the neareh 
limits of diſtinct viſion, . when the mind miſtakes 1s 
diſtance, it ĩimagines it further off than it really 1s, ® 
is evident from the 4th, 5th, 6th, ninth and tent 
experiments. But, fourthly, when the object 1s 10 
a great deal nearer than the furtheſt limits of diſtin 
viſion, when we miſtake its diſtance, we imagine ! 
"nearer than it really is, whence it appears doable, 
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iſe it is too far off with reſpect to the conformation 
f the" eye, as appears from the ſeventh, eleventh 


did, d twelfth experiments. If it ſhould be here en- 
e dre why the mind miſtakes the diſtance of the ob- 
-ntly ect ſeen through the ſlits, one eye being ſhut? To 
it is anſwer, that by running over all the means the 
eig nd enn poſſibly employ for judging of the diftance 
are objects, which means we ſhall have occafion to 
n it ouch upon below, it will appear that in the caſe be- 
ways Wore us, we can ſcarce form any judgment with reſpect 
lat, ſo distance, but what is entirely founded upon preju- 
ents, ice and afiticipation. Having thus demonſtrated that 


ur eyes change their conformation, and adapt them- 
ves to the different diftances of objects, it remains, 
at we examine wherein this change conſiſts, and by 
hut mechaniſm it is introduced, about which authors 
divided in their opinions: The chief of which we 


2nd | now confider; and fix upon what we think moſt 
nces {robable;”* leaving every one at liberty to differ from 
eye is i he ſces reaſon; © Some are of opinion, that the 
then hole glode changes its figure by being lengthened 
ptic ed an'oblotig figure when objects are near, 1 
nent ein flat When they are removed to a greater 
« of nee Tlis accounts for the diſtinct appearance of 
; not ehects at different diſtunees; for according as ob- 


b are nearer or farther from our eyes, their images 
ill be painted at different diſtances behind the cry- 
alliie humour: And therefore if we have a power 
rendering the efe-fat or oblong, "the retin will be 
dught to the preciſe place behind the cryſtalline, 


(its, dere the perfect image of the object is made. Now 
net is chiinge in the figure of the eye is differently ex- 
15 ained by authors: Some maintain (a) that it is ren- 
ed oblong by the joint contraction of the two ob- 
eu de muſcles, or both the oblique muſcles ſqueeze the 
not Middle of the bulb of the eye to render it oblong wheh 
1 as are too near us. But this is by no means pro- 
e 


ble 3 for that the eye may be rendered oblong by the 

atrachion of theſe muſcles, it is neceſſary to ſuppoſe 
(a) Keil anat. chap. 4. ſect. 4. * 

* Hh 3 that 
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that they preſs its ſides inwards towards its axis; but 
their di fition. is not proper for this effect. But the 


is yet another nt againſt the eye's changing i 
conformation, — theſe muſcles — i which y 
that in ſeveral creatures, their di ion is very di 
ferent 


quus had 
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they render the eye flat it in- 
ird — its bottom 2 Ire 
8 i again reduced to its nee figure a ty 
contraction of the two oblique muſcles, or 
the ett of its parts: But neither does this 
appear probable z for when theſe muſcles con- 
z they not not only endeavour, by prefling the eye 
t the fat in the bottom of the orbit, to render it 
; bs, but likewiſe. ſqueeze the fides of the eye, and 
herefore, at the ſame time endeavour to render it ob- 
ng, which two actions being equal deſtroy each 
ther, From what has been ſaid, it ſeems probable 
t the eye can neither become flat nor oblong either 
by the action of the ſtreight or oblique muſcles: And 
his further appears from the following reaſons, Firſt, 
— eye accommodated itſelf to the diſtance of ob- 
as by any change in its figure arifing from the con- 
tation of its muſcles, this change would be different 
5 poſitions of the eye, and only regular in 
oe fituation of it. Secondly, If you preſs your eye 
er nr all objects ſeen with that eye 
pea confuſed, , _—__ nce they are placed at. 
is occaſioned by the diſturbance de! in the de- 
termined "wor the fibres of the retina which is 
neceſſary for diſtin& viſion : And therefore it is not 
caly to underſtand how the fame diſpoſition ſhould not 
be equally diſordered by that ſuppoſed compreffion of 
the muſcles which is neceſſary for changing the | 
of the eye. A third argument againſt this change of 
bgure in the eye, is, that in ſome creatures the ſele- 
rotica is ſo hard as not to allow of any ſuch change: 
Birds and fiſhes have it bony from the middle of the 
globe to its fore part, where it joins the cornea, as has 
been obſerved by Aquapendens and others. Mr. Ranby 
obſerves, that the ſelerotjea of the oftrich conſiſts of 
lifteen bony ſcales joined to one another ſo as to make 
one circular bone round the cornea (a). And Mr. 
Warren (b) has fince found that the oftrich has this 
ring in common with other nn of the water 


00 Phil. Tranf. VIL, ti Eu 2 (b) Ibid, 437. Nr 
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and land, with this difference only, that the ring i 
ater-fowls conſiſts of fifteen, and in land-fowls but of lin f 
— bones, and that one bone lies over the end 
of two others, then three or four over one another Min t 
like the ſcales of fiſh; but he thinks Mr. Ranby's 6. be. 
gure does not expreſs it juſtly, which Ranby himſelf I duc 
in another paper ſeems to acknowledge. It is certain, mat 
that in all fowls as well as fiſhes a great part of the gor 
 {clerotis is hard and inflexible: And particularly in the Noth 
owl, Perrault ſpeaks as if it was wholly bony, yet Ha p 
Peierus makes it a little ſofter towards the entry of the Wei 
optic nerve. But what makes moſt for our purpoſe, las 
is, that in ſome fiſhes the whole of the ſclerotica is of dig 
a cartilaginous or bony ſubſtance z thus it is in the {Wnig 
whale, in which alſo its thickneſs is more than an Hd 
ane 
dat 
rac 
Bu 


inch (a). In the ſea-fox, this tunicle, though thin, 
was found ſo hard that it might rather paſs for a bone 
than a cartilage (b). And the like has been obſerved 
by Steno in the canis carcharia, and ſome other fiſhes 
of the dog-kind (c). From theſe obſeryations it s Nou 
plain, that in many animals it is impoſſible that the Nb 
eye can accommodate itſelf to the different diſtances of nt 
objects, by varying its figure, the action of its muſcles ſtir 
being inſufficient to overcome the reſiſtance of its car- ou 
tilaginous, or bony and almoſt inflexible tunicles; and ſto 
yet they change the conformation of their eyes, and iſco 
adapt them to the diſtance of objects, which therefore WW zs 
- we. muſt expect to find ſamewhere elſe than in any of 00 
its muſcles. I muſt on indeed, that though the in 
change made in the eyes of birds and fiſhes cannot pro 
ceed from the action of its muſcles, that it does not 
follow that in men and other animals, who have the 
tunicles of the eye flexible and yielding, the contrac 
tion of theſe muſcles may not produce ſome variation 
in the figure of the eye; yet if we conſider how coir 
ſonant and conformable. nature is to herſelf in all bet 


(a) Ruyſch Theſaur. Anatom. Maxim. N. LI. (i) See the 
memoirs of the French academiſts for the natural hiſtory of animib. 
{c) Can. 271 difleR. caput, * SanRorini obſervat. anatun 
np · V. N. 3. N ; 44 i F 
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in fiſhes anti birds fits their eyes to the viſion of ob- 
jects at different diſtances, produces the ſame change 
u the eyes af men; eſpecially ſince there is nothing to 
be found in the eyes of theſe creatures capable of pro- 
dueing that change, but what alſo obtains in the hu- 
man eyes. Some have feigned certain fibres going 
ſtom the choroides to the cryſtalline in birds; — 
others have ſuppoſed that in fiſhes there is likewiſe 
x peculiar: diſpoſition for adapting their eyes to the 
diſtances of-otyedts.- But with reſpect to birds, Perrault 
las particularly ohſerved, that there are no ſuch fibres 
different from thoſe which compoſe the marſupium 
nigrum, which can never anſwer that end, being a- 
dapted to another purpoſe, to be hereafter ned 3 
and s for fiſties, that pretended mechaniſm is ſo 
darkly explained, and 25 by authors of little cha- 
neter and reputation, that it does not deſerve credit. 
But, 4. The following obſervation puts this matter 
out of diſpute. A man having a cataract in both eyes 
which entirely deprived him of ſight, had the cata- 
ads couched . After the operation he could not diſ- 
tinctly ſee objects, even at an ordinary diſtance, with- 
out the help of a very convex lens; which is obſerved; 
to be neceſſary to all thoſe who have had a cataract 
couched: Neither is the reaſon thereof difficult, for 
4 2 cataract is an opacity in the cryſtalline, and as the 
couching of a cataract conſiſts in introducing a needle; 
into the eye, and turning down the opaque humour. 
below the pupil, it is evident that the cryſtalline can- 
not be diſplaced and turned down to the under part 
of the eye, but the vitreous humour muſt in giving way 
to it, be puſhed into its place; but becauſe its den- 
ſity is leſs than that of the cryſtalline, it follows, that 
the rays of light will be leſs refracted, and therefore 
vill not meet at a point in the retina, but at ſome 
Uſtance behind it; from whence; the fight muſt be 
confuſed, unleſs a glaſs of a due degree of convexity, 
be brought to affiſt, which by ing the light, 
May render its rays more converging, and thus ys 
PI 


1 


ations; we can hardly doubt but the ſame cauſe which 
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| the refraction Which is wanting in the eye. 
bY. the depreſſion of the cryſtalline. But wh 
not all that —— apr. depreffion of the ca- 
taract, for it was obſerved, -that the ſame lens vu 
not equally uſeful for ſeeing all diſtinAty, 
but that he was obliged to uſe es of different 
ity,” fill ths) inde convex the 

— 7 make this ex 
exact to vide againſt all 
ISI of miſlake; r l 
l che lens, which is neut to che eye, with black 
* in the middle of which two narrow parallel 
ſlits have been made, whoſe diſtance from one ano- 
ther exceeds not the diameter of the pupil, By 
this means, vr erm of chang- 
ing its conformation, a ſmall obj — a diſtance 
as to a the fits, when the other eye 


4 — 

x them to a nearer or more remote 
ect; whends) no ſuch double can be 

ſeen, we may conclude that the eye has loſt its power 

of acconimodating* itſelf to the _— 

Corol. 1. From What has happened peng nan 

cataradt, the eye loſes the faculty — 

the various diſtances of objects. war ab — 

bjects at — 


in the eye neceſſary for 
tances, - depends e Zee its muſcles, then 
aſter the Jensen of 2 cataract, the ſame lens will 


. however diſtant ; but fince this i 
R 
may be ſup doi change a little its figure, yet 

change is not ſufficient to o for the Gand vi 
bro tote wa at all Er Cor. 3. Seeing that 


ge daes in cou the cataract, but 
2 af the cryſtalline, follows that the 


made in our eyes, according to the diſtance of 

bro I to this humour. het _ 

now that we enquire what this change is, ow 

is produced.” Some maintain that according as objec 
different diſtances, 


arp at this humour becomes — 
\iq 


fingle 
= made to appear double by opening both 
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nion rendered more 
— the cry poſed: | 
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— meg roam yet it is not 
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1 but towards its center of a 
that of hard ſuet: This external ſoft 
— — is reckoned to be about the third 
— bulk. But it does not from this follow, 
nature has thus ſoftened the external part of this 
t * ＋ ow more readily varied 
ly at all diſtances, but for another 
and neceſſary purpoſe: For the rays of light 
upon the extremity . 
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reaſon 6f: their greater dhliq;uity muſt be more refrae. 
ted than thoſerwhichfall near its axis, by which meam WW run 
they will meet at different diſtances behind the cryſtal. ¶ yet 
line humour; thoſe towards its extremity nearer, and pla 
thoſe near its axis at a greater diſtance; ſo that it is in : 
poſſible for all to be united exactly upon the retina; Wil cen 
to prevent this inconveniency, towards the center of Wl twc 
the cryſtalline its "ſubſtance is more denſe, that the rec 
rays Which fall on the cryſtalline near its axis, may in . Th 
aſſing this nucleus have their refraction increaſed; and Moft 
that means may be made to meet at the ſame point Wh fed 
with thoſe which paſs the eryſtalline towards its edge, mu 
This is the reaſon why the cryſtalline of animals s {Wh anc 
more ſolictꝭ n its center than externally, and why in fta 
fiſhes this difference is ſo remarlcable; for in them this fbr 
humour being ſpherical, che rays which fall thereon cor 
at ſome diſtance from its axis; by reaſon of their great in 
obliquity, would meet at u greater diſtance from the I wh 
point of union :uf the other rays which paſs near its chi 
center, than in land- animals. If a lens coVered wih bee 
e paper, in which there are two holes, one at It 
, and another towards its edge, be placed in a en 
hole of the window. ſhutter vf? a dark room, ſo is o dit 
refract a bram of the ſun dj light upon a ſtoet of white He 
paper placed at the fotal diſtunce; the beam wich WI! 
paſſes the hole towards the age of the lens will cut 
the aris before the focus of the glaſs: and fall on te fu 
oppoſite ſide oftthe 1 uſe'therefore of the Not 
different oonſiſtency of the cryſtalline humouts is, to U 
diminiſh +the; refraction whereby to diſpoſe them to ch 
meet in the ſame. point with which paſs through 
its middle: If it ſhould” be ſaid. that the cryſtalline 
changes its conformation by the action of (muſcular 
fibres which enter its compoſition, it is incumbent on 
thoſe who entertain this opinion to ſhew us theſe fibres: 
The cryſtalline when dried manifeſtly appears to be 
made up of many thin concentrical ſcales lying one 
upon another, of which Leæeuwenboeck reckons there 
may be two thouſand in one cryſtalline from the outer- 
moſt to tha center; and cuer/ one of theſe ſcales, 1 
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lays, he has diſcovered to be made up of one ſingle 
fbre or fine thread wound this way and that fo as to 
run ſeveral courſes and meet in as many centers, and 
yet not to interfere or croſs one another in any one 
lace, In oxen, ſheep, hogs, dogs and cats, the thread 
1 into three ſeveral courſes, and makes as many 
centers 3 in whales five; bat in hares and rabbets only 
two; in the whole ſurface of an ox's cryſtalline, he 
reckons there are more than twelve thouſand fibres: 
This diſpoſition is ill qualified for changing the figure 
of the cryſtalline. But ſuppoſing it were well quali- 
fied, it would not be eaſy to prove theſe fibres to be 
muſcular and capable of contraction. There is yet 
another argument againſt this hypotheſis of the cry- 
ſtalline's changing its figure, by means of muſcular 
fibres which enter its compoſition. It has no viſible 
communication with any part of the body, but is kept 
in its place by means of a 'membranous capſule, with 
which it has not the leaſt connexion :. Hence, when 
this capſule is opened, the cryſtalline ſlips out, as has 
been obſerved by Maitre-Jean (a) and Dr. Petit (bj. 
This opinion is very much ſtrengthened. by Steno (c) 
one of the moſt accurate anatomiſts in his time, who 
diſcovered no attachment of the cryſtalline to its 
membrane or capſule, in the numerous obſervations 
which he had the opportunity of making. 

i (d) obſerves that there is water in the cap- 
ſule of the cryſtalline, not only in men but in ſeveral 
other creatures, and yet he takes no notice of any at- 
tachment, But of all the authors who have written on 
this ſubject, Dr. Petit ſeems to have carried his ob- 
ſervations the furtheſt ; for he found this water not 
only in the human'eyes, but in the.eyes of dogs, cats, 
wolves, hares, rabbets, ſheep, lambs, calves, oxen, 
8 turkies, ducks, &c. bet could never diſcoyer 
e 


(4) Maledies'de TOeil, chap. : (e) Mem. de F Acad. 
„ dra Seien. Ann. 1730. (el Can. Carchar. diff. cap. 
0 IE p. 90. le) See les Mem. de TAcad. Roy. 
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7 With, ifs pe, is probable chat R 
hy jections would have reached it (. (a). * 
| ich th e cryſtalline has ho viſible attachment or com. 
of with baton wth. any part of the body, it can nent 
5 feceive into 1 diood or ſpirits, and conſe- Pie 
ntly it canhot be ted to the diſtance of ch ve 
2 by the contraction of thoſe fibres. As to its now- 
Ann, it ma Fa Eon it from whe water in which i 
tre-Jean, and Petit have ſuppoſed; 
Ein 14 be the reaſon, chat when this water d 
metimes e in morbid caſes, the 
Se becomes ue, as * * 
and Petit have wt $1.18 we 
coficething. the change made in *. ces 101 Er. 
etabface, and confifts in the motion of the cryſtalline, 
whereby the diftance betwixt it and the retina is increal- 
1 ed or Aan according to the different diſtances 
3 of e bjects 3 fo that at Whatever diftance objcds ar 
F- pla , the fetina is alwa $ At a due focal Aitance be 
the cryſtallin ie. Th. lipatgentum ciliare whenit een 
dontracts, not only draws the cryſtalline forward, but 
alſo compreſſes the vitreous humour lying behind i, 
Wer ud. compreſſion it muſt preſs upon the cryſkl 
log e Cs ) be chop: 
ding which, let ) e cry 
— and let the 5 Wa: 4 0, * 25 the la- 
mentum ciliare, it is cal "6 ſee that when this ligr 
ment contracts, it muſt draw the cryſtalline forward 
in the direction of the fight lines 40d, 40d, by which 
fb this humour will be brought nearer the fore- 
Ba he ze %: But this is not 125 ZN 
do ng this ligament or muſcular run 
in RS line from their brigin 1 85 choroides 
to their inſertion in the edge of the cryſtalline, but bf 
their inflexion form an hollow, behind which lies the 
- vitreous hlimöür ; and therefore, when they contrith, 
wit muſt come nearer to che ſtraight lines 49, 60, bf 
CDI INE will become leſs, and and is 
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id humour will be compreſſed ;- which therefore 


muſt, by on the back of the cryſtalline, pu 

Tomas e from the eo wie ok cat 

Plempius aſctibes the diſcovery of the uſe of this liga- 

nt in changing che conformation of our eyes, to 

ler, ___ cxphining this chattery not only 
Plempius himſelf have fallen into a miſtake 5 

e that by/the contra@tion of this pr6- 
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416 MEDICAL ESSA TS 
objects, and that that diſpoſition whereby it is fitted 
for the viſion of near objects, ariſing from the con 
traction of this ligament, is a ſtate of violence intro: 
je 5x —— the command of our will: For confirmation 
which we might to every one's experience, 
who, we doubt andy — that when 
they are ſitting cureleſsly, without attending to ay 
_ nothing at an ordinary diſtance appears difting, 
c ers certain effort be exerted, er. be remark- 
greater in proportion as the vifible object is nearerj 
and this alſo agrees perfectly well with bh neceſſary 
- connexion and dependance which habit and cuſtom 
has eſtabliſned betwixt the cryſtalline and certain 
correſponding motions in the axes of viſion, which 
makes it impoſſible for us to 3 eyes to any 
object without giving them the diſpoſition neceflary 
——— ar that 1 as our eyes 
are naturally adapted for ſeeing diſtinctly only diſtant 
objects; and as the diſpoſition for near objects is 
Rate of violence which requires an effort greater or 
ſmaller, as the object is nearer or further off, ſo the 
axis of our eyes are naturally parallel, which is the d- pp 
rection proper for diſtant objects; and when they are 
directed to a near object, an effort muſt be exerted, 
which alſo muſt be greater or ſmaller; in proportions ue 
the object is nearer'or further off, which harmony and 
agreement of motions is a great confirmation of ths 
doctrine. Secondly, hence our eyes are ſoon fatiguel 
in looking to near objects, which ſeldom happens when 
the object is at any conſiderable diſtance; for when the 
object is near, an effort muſt be exerted, both by tb 
muſeles of our 2 for giving them the neceſſary d- We 
rection, and by the li ciliare for giving then icy 
the neceſſary conformation ; which effort being "_ 
greater in proportion as the object is nearer, m 
painful and laborious when wech is very nigh; bl 
when po object is at any 9 — — gu 
an effort is not required, eſpecially by the 
ciliare. Thirdly, from this alſo it A eaſy to under 
ſtand, whence it comes to pals, that after the ye 
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ee attentive, in conſidering an object at a de - 
err — — it cannot —— 2 2 ob- 
ect diſtinctly, at 'a' greater or leſs diſtance, though 
11-1 0g 670g cy iy Or r 
n the line: For fince the conformation of the 
e muſt be fitted ta the diſtance, ſome time will be 
quired. for finding out by tepeated trials the preciſe. 
liſolition neceſſary ſor ſeeing the object at that diſ- 
ce. Fourthly, this motion of the eryſtalline being 
iticely voluntary and ſubject to our mind, which wills 
ts motion, that objects may not appear confuſed, it. 
bllows that when by any other means this confuſion 
taken off, the mind will not then change the con- 
ation of our eyes, unleſs there be ſomething elſe 
hich can influence it to ſuch an action; and this 18 
e reaſon why the eye is not adapted to the diſtance 
f objects, viewed though a ſmall hole made in a 
ard 3 and why, when viewed through ſeveral ſmall 
joles, they multiplied according to the number 
f holes... Fifthly, though this motion of the eryſtal- 
ne is ſubjected to our mind, which, when the object 
ppeats confuſed, changes its ſituation, till it finds out 
he place it _— to poſſeſs, and though this con- 
uſion in our ſight is the only thing which ſhould in- 
uence our mind to ſueh an action; yet by an habitual or 
ſtomary connexion which has grown up between the 
notions of the cryſtalline and correſponding motions of 
e axes of viſion, theſe motions come at laſt always to 
company — 9 r, mY that ſo neces 1 
it im r us to ſeparate them by any act 
e 
& made to change its conformation when an object is 
iewed th a ſmall hole in a card, though by 
aſon of the {s of the hole, the object appears 
ways diſtinct, even when the eye is not adapted to 
s diſtance ; for ſeeing the motion of the eryſtalline is 
y cuſtom and habit, made to follow a correſponding 
otion in the axes of our eyes, it follows, that b 
ranging the direction of out eyes, the eye muſt 405 
—— ; c 
1 8 Ar 
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at which the optic axes meet; It. is for” this reaſon, 
that when a fmall body appears ſingle, when views 
through two ſmall holes, whoſe diſtance does not er. 
cted the diameter of the pupil, it may be made to ap 
pear double; and if its diſtance is ſuch as makes t 
appear double, the diſtantes berwixt the ap 
may be increaſed or diminiſhed, and all this only by 
nba ths direction of our eyes. Sixthly, this mo- 
' tion of cryſtalline, by which our eyes are adapted 
to the diſtance of objects, Has its limits; whence it s 
that none of us can ſee diſtinctiy with the naked eye, 
but within certain limits, which are at different dif 
tances, according to the differences of peoples eyes 
and often in the fame man both eyes have not the f 
fame limits, which is often times of the ſame uſe a i 
the limits of both eyes were more diftant from one 
another; for one may ſee an object diſtinctly enough 
with only one eye; but if the neareſt limit of one eye 
is further off than the furtheſt of the other, then ren 
objects and diſtant objects may be ſeen diſtinctly, but 
the intermediate ones muſt appear confuſed. & 
venthly, the ligamentum ciliare being the only i- 
ſtrument by wich our eyes can be fitted for fer! 
diſtinctly at different diſtances, it follows that what 
foever affects the œcomy and action of this lig 
—— muſt alſo affect our fight. Thus = when 2 ery 
become paralytic no near object will appear 
ſtinct (a). dly, if chis ligament ſhould be cot- 
vulſed, no diftant object will a diſtin. We de 
have a caſe'to this "purpoſe by Timeus (b). The it 
author indeed reſolves this caſe into a thickneſs ro 
muddineſs of the humours of the eye; but to mel 
ſens more reaſonable it ſhould have been reſolved 
into a contraction or ſpaſm of the ciliary proceſs, nd pp 
by means of a coneave glaſs of 'a due degree of colo 
vity, diſtant objects could have been diſtintly n i 
fof which the author has taken no notice) this would 
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have ſerved as a proof of our conjecture z for on Ti- 
meus's ſuppoſition, as alſo on the. ſuppoſition that 
is ſymptom proceeded from a certain degree of in- 


in the retina, or immediate organ of fight, 
uch l would have rendered the ſight yet 
ore dark and _— 8 open this 

poſſibly why in hy and nervous 
. 1 
gained of. For though this ſymptom ma = 
< qa degree of paralyte, 
the optic nerve, yet as certain it is, 


ESI a5 


— 
= 


Ty 
CITOTITLEMLEEL Y in 


it may alſo proceed from a ſpaſm in this muſs 


5 


2 
— 


z and ſeeing both are equally poſſible, 
ſee no reaſon for admitting the one and reject 
ues without a very exact and impartial exa- 


—— the * 

overloo Hippocrates has ohſer ved 
ey — of ſight tq be the attendant as well as 
e harbinger of ſpaſms and convulſive motions 3 
hence it ſeems reaſonable to ſuppoſe that in many 
uch caſes it ſhould alſo itſelf be occalioned by a ſpaſm 
this-proceſs, whereby the eye is diſqualified for ſee- 
vg diſtinctly at an ordinary diſtance, In the caſe of 
poiſons, the matter ſeems ſomewhat plainer.z for as 
cander, / Dioſcorides and others have long ago obs 
erved that this dimneſs of fight, together with fpaſmg 
d convulſions are the conſequences of hemlock taken 
nternallyz ſo it ſeems evident from. gineta (a 
at this does not proceed from any degree of inſen 
bility in the organ of viſion. - Thirdly, if this muſcular 
roceſs ſhould be p tie in one fide and found in the 
ther, the muſt get an ablique ſituation 
hen we look at — whence they will not 
ppear diſtinct, unleis the eye be turned aſide from 
e object. And fourthly, if this ſame proceſs is con- 
ulſed on the one ſide, while the other ſide is health- 
che other ſide will alſo get · an oblique fituation, 


'not unleſs we view diſtant objects, in which caſe 
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mer caſes it only takes place in certain circumſtances 


alſo it will he neceſſary to turn our eye from 

object it would view, that its — * fall —_ 
retina towards the axis of the eye. But, fifthly, ifin 
the one fide it ſhould be convulſed, while it is parah. 
tic in the oppoſite fide, the eryſtalline will always have 
an oblique poſition at whatever diſtance the object i 
placed: And therefore a ſtrabiſmus ariſing from thi 
cauſe muſt be uninterrupted 3 whereas in the two for- 


But for the better — what has been ſaid on 
this and the two preceding heads, it may be 
to review what I have already ſaid of the ſtrabiſmus; i, 
from which it will alſo appear that in all theſe obl- 
quities of the cryſtalline, the object will not be ſeen in Hin. 
its proper place, from which it maſt appear double 
Sixthly, when this ligament has become rigid and if, 
the cryſtalline will have but very little motion, whence 
the limits of diſtin& viſion will be very narrow: Thus 
it is with all thoſe who are much employed in ary 
ſubtile work, ſuch as Engravers, Jewellers, Watch- 
makers, &c. who are apt to become ſhort-fighted fron 
their conſtant application to fmall objects, which cn. 
not be diſtinctly ſeen but at a very ſmall diſtance, and 
therefore they are obliged, by the contraction of ths Neo 
ligament, to bring the cryſtalline as near to the retins nat 
as poſſible; but all muſcles which continue long in the Ito n 
ſame ſtate,” become rigid and loſe much of their at 
vity ; and therefore this ligament by its conſtant con- 
traction, muſt at laſt ſhrink and have its fibres ſhot- Wl pi 
ned, which will keep the cryſtalline fixed in that fitu- eyes 
tion, by which the eye is diſqualified for ſeeing diſtant | 
objects diſtinctly. This has been obſerved by Rum e 
2ini (a), who therefore judiciouſly adviſes all ſuch iro 
time to time to intermit their work, and recreate the 
2 with à diverſity of objects, leſt they ſhould le 
their mobility and become ſhort-ſighted. The rere 
of this diſeaſe happꝰns to ſuch as are ſeldom emploſ# 
in obſerving near objects, but who from their inf 


(a) De morbis artificum cup 26. * 
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ave accuſtomed: themſelves: to look much to. diſtant 
objects, ſuch'as hunters, hawkers, ſailors, & e. In thoſe 
ths ligament'is much relaxed, by which they can ſee 
vt a" great diſtance; but by reaſon they are ſo little 
accuſtomed” to obſerve near objects, it loſes much of 


« 3 is faculty of contraction whence they cannot accom» 
thy modate their eyes to near objects. The * and 
for- act reflexion I ſhall make on this ſubject ſhall reſpect 
ces, the cauſe-of this change of conformation in our eyes, 
1% ehich is either efficient or final. As to the efficient 
per cauſe," it has been already demonſtrated that this lies 


us; n the ligamentum ciliare; which being muſcular does 
di- y its contraction change the ſituation of the cryſtal- 
— ine, ing as the object is nearer. or further off : 
| 


But leſt it ſhould be imagined that our mind does not 
prefide over this motion of the cryſtalline, by reaſon 
e are ſo very little conſcious of its influences; at muſt 
be obſerved that there are many other motions. which 
re no doubt voluntary and depending on our mind, 
ff which we are as little conſcious. No body denies, 
but the mind preſides over the muſcles 'which, tune 
the ear ; and yet we are not conſcious of their acting; 
he motion of the eye-lids are alſo all voluntary, 
hough we are often inſenſible of them, and even in 
any caſes cannot by an act of volition hinder them 
o move in a particular manner: Thus when the eyes 
turned up or down, the eye lids always follow 
ir motion, and keep at the ſame diſtance from the 
pupil; and if a body be haſtily moved towards our 
es, they will ſhut without our being conſcious there- 
of; neither is it in our power to do otherwiſe becauſe 
ve have accuſtomed ourſelves to do ſo on the like oc- 
ons ; for ſuch:is the power of cuſtom and habit, 
hat many actions which are no doubt voluntary, are 
n certam eireumſtances rendered ſo neceſſary, as to 
ppear altogether mechanical and independent on our 
ils. J ſhall proceed to the final cauſes of this change 
f conformation of our eyes. It has already been 
iewn in that had the eyes continued inva- 
ly che ſame, there could have been no diſtinct vi- 
| It 3 ſion, 
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particular 

eyes: But that the ſeveral phzno- 
from-this defe&of our eyes, and the be- 
nefits we reteive from the change of their conforns- 
tion may be better underſtood, I ſhall briefly explain 
the phznomena which attend ſhort and long fight, to 
which the caſe before us is altogether fimilar, except 
that in the myopia and viſus ſenilis there is always ſome 
latitude of fight z whereas if the cryſtalline changed 
not its fituation, diſtinct viſion would be confined to 
one determined diſtance. '- By 8 or people who 
are ſhort-fighted, I underſtand as have the cor- 
nen and cryſtalline, or either of them too convex, ot 
have the diſtance between the retina and cryſtalline 
too great. From this diſpoſition of the eye, it is plain 
that, Firſt. the diſtinct picture of objects at an ord 
nary diſtance will fall before the retina ; and there- 
fore the picture muſt be confuſed: on the retina itſelf, 
Whence, Secondly, in order to fee diſtinctly, they 
are obliged to bring the object very nigh to their 
eyes z by which means the rays which are now more 

iverging, ure made to converge and meet at the re- 
tina. Thirdly, the ſhort-fighted- never look atten- 
tively to thoſe ho ſpeule to them, for by this defec 
in their fight; they cannot exactly obſerve the motion 
of the eyes of thoſe who ſpeak, which contributes 
vito eplain their thoughts. Fourthly, ſhort 
ted perſons need leſs light for ſeeing clearly than 
others: for when the object is near more light enten 
the und acts more powerfully 0 the retim 
than hen it is at a greater diſtance. But beſides ths 
in the myopia the pupil very large, on which ac: 
count mote light will enter the eye. That the pupi 
is large in myopical eyes, is a common obſervation; 
nor will te veaſon thereof be difficult to any one who 
ſhall conficer that, The natural ſtate of the pupi 
is a ſtate of dilatation, as is manifeſt from its being 
very large in faintings, and upon firſt waking, as a0 
aſter death That the cauſe of the contraftion 2 0 


- 


a OBSERVA TIONS. 424 
* mind. That when the fight is per- 
and more e ane weak, as in 1 men, 
all objects very near the eyes appear confuſed; on 
which secount, as well as on account. of the light 
which enters. the eye; the pupil will be contracted: 
Whereas in ſhort-fighted people near objects appear 
diſtinct, and therefore the pupil only contracts by rea- 
ſon of the too quantity of light which enters the 
eye, which alſo they can eaſily avoid hy retiring into 
x darker place: And this is one reaſon why the pupil. 
which in children is very large. always continues ſo in 
thoſe who are ſhort · ſighted, and who are not obliged 
to contract ãt for ſeeing more diſtinctly. But in the 
perſoct fight, and eſp in the viſus ſenilis, the 
pupil muſt become pi by by degrees for by its fre- 
quent contraction for 12 * diſtinctly. 
the orbiculat Sbres e en and ſhorter z b 
— means the pupil becomes narrower, Fifthly, 
have their ſight mended by concas laſſes; 
refraction which is here too ee will bed 
whe wy by the 1 of 1 a glaſs: 
＋ 2 —— 


ſuch — under a le 
— hp than to the naked _ Sixthly, Their 
anale be mended by looking through a {mall hole; 
for the | nods which have for their apex 
] 


uminous 

point in the and for their baſis the hole, 

by reaſon of their acuteneſs take up ſo ſmall a ſpace 

the retina, as to occaſion but little confuſion in the 
picture. Hence 5 nted people to fee diſtant 
objects diſtinctly, ſhut —_ s, ſo as to leave 
5 only a very ſmall lit, by which the confuſion in 
the picture is in ſome meaſure corrected. Seventhly, 
Short hort-fighted perſons commonly become leſs ſo as they 
adyance in years; hecauſe- the humours of the eye 
daily waſte and decay, the cornea ſhrinks and becomes 
les convex, and the cryſtalline flatter, hy which means 
the: rays. of light — refracted. Hence, young 
children never take notice of any thing but what is 
Lole upom their eyes; for in them the cotnea is too 
couvex and n. This n "_— are well 
N N mt 0 H 91 4 1055 acquainted 
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acquainted with, who-wher they paint young children 
in profile give the cornea an uncommon'convexity, 
Eighthly, Small lucid bodies, when at a'confiderable 
diſtance, appear great, round and frequently full of 
ſpots. For underſtanding this, let Heeg 10.) be the 
eye, and let the candle a be the object, at the diſtance 


of ſixty feet, and which by reaſon of its diſtance may 


be conceived as a point. The rays of light AB, Ac, 
gc. will, after refraction in this myopical eye, con- 
verge and meet in a point before the retina as at 0, and 
after that they will diverge and form on the retina 
the large . which will have the ſame figure 
with the pupil, and conſequently will be round. Fron 
the extreme pou of this ĩmage d and e draw through 
the center of the eye L, the right lines d LD, eL 
Theſe lines will be perpendicular to the retina at the 
points d and e, and conſequently! the object 4 vill, by 
means of its luxuriant picture on the retina de, be ſeen 
under the angle DLE. If therefore about the cen- 
ter A, with the radius AD, the circle A D E be de- 
ſeribed, the ſmall object A will be ſeen uniformly ex- 
tended over all that circle. Hence iſt, when the (mall 
object A is at à great diſtancey-the appearance will be 
great. At ſixty feet diſtance à candle commonly ap 
pears a luminous circle of about a foot diameter, but 
this will be greater or ſmaller, 1 the de 
gree of ſhortnels of fight and magnitude of the popil 
Becondly, the nearer the object is, the appearance uiſſbo 
the leſs. Thirdly, when two or more candles of unequil 
magnitude are ſeen at a great diſtance, they 2 
and if they are not far from one another, their crc 
lar appearances eut each other. Fourthly, if the hand 
be gently brought before the eye, before any one d 
theſe eircular appearances are hid, ſome part of ert 
circle will diſappear, and hl met made to diſapper 
will lie on the ſame fide with the interpoſed hand; 
' whereas inthe viſus ſenilis it lies on the oppoſite ſide, x 
will be ſeen below. Fifthly, the ſame cauſe whid 
makes a eandle at a diftanee appear larger than it h K 
a myops, makes the ſtars appear larger than the 
ought'to us z for the eye with reſpect to them 1 In) 
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ren WW blind; -» When the fixed ftars are viewed through a 
ity, WW ſmall: hole made in a card, they ſeem much leſs than 
ble hen ſeen with the naked eye; for the luxuriancy of 
| of che image being in ſome meaſure. corrected by the 
the tnallnels of the hole in the card, the ſtats themſelves 
nce WY muſt neceſſarily appear ſmaller :- And this alſo is one 
nay WW reaſon why the teleſeope, which increaſes the magni- 
dude of all other objects, diminiſhes that of the ftars 3 
on- ¶ for thisoptical inſtrument does not here magnify ſo much 
and by increafing the angle under which they are ſeen, as 
ina it diminiſhes by (uniting the rays at tlie retina, and by 
ure chat means correcting the luxuriancy of the picture: 
om Nor is it any ſolid objection to this, that the fun and 
* moon, with reſpect tothe diſtance of both which no 
, doubt the eye is alſo myopical, appear larger, when ſeen 
the WW vith a teleſeope than with the naked eye; for it muſt be 
by Bi obſerved, that at a given diſtance the luxuriancy in 
en the image, proceeding from the rays not being accu- 
en- ntely united/at the retina; is always the ſame, and is not 
de. augmented according to the magnitude of the object; 
* and — in large bodies, ſuch as 2 and moon, 
it a very ſmall proportion to the true magni- 
be tude of the lake, ad —— when this luxuri- 
ue is cut off by the teleſcope, it makes no ſenſible do- 
dt traction from the magnitude which ariſes from the aug- 
6. meritation'of the viſual angle. And of the ſame kind 
with this appearance of the ſtars, is alſo the appearance 
of a diſtant candle, which in the night time ſeems larger 
than it ought to moſt eyes; becauſe the eye, with re- 
ſpect to its diſtance, is ſomewhat purblind, and the 
pupil being then much dilated, muſt greatly increaſe 


n0 Wh the luxuriancy of the picture: But if this ſame candle 
of Wh be viewed" in day-light, or even if it be viewed by 
cl Wh Night from a well lighted room, or if & flaſh of light- 
„„ ould happen at the time it ia viewed, it will 


not üppear much bigger than it ought, by reaſon of 
the contraction of the pupil which corrects the luxu- 
nancy of its picture on the retina. As for what con- 
myopical eyes ; theſe may. proceed from ſome little 
xravalations, varicous ſwellings, or other defects = 
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, when the object is brought. nearer the eye, and 

_ within the limits of diſtinct viſion 3 for — which 
are now exactly united upon the retina, by being 
more crowded. have their force augmented-; by which 
means a ſenfible impreſſion is made upon the retin 
through theſe extravaſations. Hence theſe ſpots ar 
moſt ſenſible to thoſe who have a ſmall pupil, and 
eſpecially to thoſe who ate ſhort or long ſighted. 
Hence alſo in a preſbytical eye the ſpots which wer 
formerly very ſenſible, become faint, when the ob 
ject is viewed through a convex glaſs; for by means 
of this ' glaſs: more rays enter the eye, which being 
united exactly at its bottom, muſt ſtrike the rein 
ſtrongly enough to make a ſenſible impreſſion through 
theſe extravaſations, which will render the {ſpots ob- 
ſture. And what has been ſaid with reſpect to thele 
= when occafioned by extravaſations or other de- 
fects in the retina which intercept. the rays, will allo Wh at 
hold when they are occaſioned by a calloſity or ay 
degree of paralyſis or inſenſibility in ſome parts of the 
retina, by which the impulſe received from the rays 
is made leſs ſenſible. But beſides theſe defects in the 
retina, there is yet another cauſe which may give cc. 
eaſion to thoſe ſpots, both in the myopia and viſus ſe 
-nilis, and that is certain ſmall opaque marks in the 
cornea itſelf, or any where within the eye, which bf 
-Intercepting ſome of the rays, muſt occaſion a defect 
in the picture, from which defect a kind of dark (po! 
will be ſeen in the object. Thus in the eye of 1 
myops (fig. 100 if there is any opacity in the come 
or within the eye which intercepts the rays B UC. 
14 and VL, there will be «defect in the picture * 
e, d, and u, from which alſo the external appearano 
- will be deficient at the correſponding points E D and 
A, where by conſequence darlt ſpots will be {een 3 for 
- it i here to be obſerved,” that there is not one, por 
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aan n the picture which is formed by a plurality of ray 
mil which convene at that paint, but every ray goes to 
Theſe different point of the picture, both in myopical 
ſenſi. rreſbytical eyes; and therefore when any of the ra 
and ¶ ¶ ue intercepted, that E of the pictute to which ſuch 
hic; A rays belong will not be illuminated, which muſt occa- 
dein fon a correſponding defect in the appearance of the 
hh object, but in the perfect fight where the rays which 
etm ¶ come from the ſeveral points of the object are ſo re · 
n facted as to meet again at ſo many (correſponding 
and BY points in the retina, every point of the picture ia 
ted. Wi formed by a cone of rays, whoſe. baſis is the pupil; 


and therefore, though ſome. of thoſe rays be inter; 
o- Wi cepted, yet no part of the picture will be darkened, 
cans Wh and conſequently no defect will be ſeen in the obj 
cing Wl from any ſuch opacity in the cornea or humours 
m the eye, unleſs this opacity be in the back part of the 
ugh Wl vitreous. humour, where the pencil is narrow, and in- 
ob. tercepts the whole pencil. This may be proved in the 
bee camera obſcura, by ſticking ſome ſmall patches on the 
de. Bi glaſs, which will not be perceived if the paper is placed 
allo ir the due focal diſtance, but if the diſtance be greater 
any hy or ſmaller the ſpots will appear. And it is only from 
the this pci, that any ſatisfactory account can be gi- 
ven how it comes to that when an opaque body 
the leſs than the pupil, is held cloſe to the eye, before 
which, ſeveral candles are placed at a great diſtance, if 
the eye attend to it, this object will be ſeen multiplied 
according to the number of candles, and will appear 
like a dark ſpot in each of them. This phanomenon 
admits of a moſt eaſy ſolution, for when the eye 2 
of 


deavouts to ſee the {mall object, it becomes myo 

vith reſpect to the candles; and therefore on eac 

their pictures on the retina, the dark ſhade of the in- 

terpoſed body will he cat; from which a correſpond - 

ng dark ſpot muſt be ſeen in each of the candles: 

But when the eye does not attend to this ſmall body, 

but is well diſpoſed for ſeeing the candles diſtinctly 3 

this body will not be multiplied, nor will any ſpot be 

ken in any of the candles, becauſe every pant 
| el 
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their pictures is now compoſed of a cone of ras, 
which after refraction are made to convene at that 
ps 3 ES though ſome of the rays be- 
longing to each pencil are intercepted, yet e int 
of the picture wil be fufficiently + and equally Whom 
nated by the rays which are not intercepted-; and con- 
Tequently no defect will be ſren in the candles, and iſto: 
the opaque b 0 will ſeem diaphanous. Ninthly, jo: 
Myopes read and write very ſmall characters by reaſon Wthi 
that rhe viſual angle is enlarged by the proximity of Mete 
the object: Whence alſo great characters fatigue their N. 
eyes, becauſe of the motion required to run over a {nc 
word. Tenthly, In reading they hold the book to- ii 
wards the ſide of their head, that it may not be dark- Wir 
ened by its ſhade. * Eleventhly, No object being d- N 
ſtinctly ſeen but what is very nigh, in order to be 1 
with both eyes their axes muſt be very converging; it 
which ſituation of their eyes being painful and hb {ſr 
rious, becauſe of the effort which muſt be exerted by I 
the muſcles, they are oftentimes obliged to turn away 
ane of their eyes, whence proceeds a double viſion, 
which frequently obliges them to ſhut one of their 
eyes. Twelfthly, Another phænomenon happens to 
all kinds of fight: An object is ſeen which is not looked 
at, and not ſeen when the eyes are turned towards it 
Let AIK (fig. 17.) be the eye, BL a black body placel 
near it, O the object, fc the pupil turned towards M. 
The rays from O, in paſſing by BL, will fall on the 
cornea at A, and be reflected ſo as to paſs through /. 
to the retina z by which means O will be ſcen, thong 
the eye is not dire cted to it. But if, without moving the 
head, the eye be turned towards O, the rays from 0, 
which paſs B, can never, from the obliquity of their i. 
eidence, enter the pupil ED. Hence the object O wil 
not be ſeen, when the eye is directed to it. 
Preſbytæ, or weak- ſighted people, are ſuch as han 
the cornea or cryſtalline too flat, in proportion to 
diſtance betwixt the cryſtalline and retina. Fron 
which fault in the conformation of our eyes it fol ons 


that, firſt the rays of light which come from wy 


% 
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| renal points of an object at an ordinary diſtance, for 
* want of ſufficient —— will not meet at the retina 
; be. Nut beyond it: And therefore the picture on the re- 
„ont Nena will be imperfect and indiſtinct, more or leſs, ac - 
um. cording as the object is nearer or further off. Whence, 

ad in order to read, they muſt remove the book 
co the diſtance of two or three feet; whereas, in their 
bly, youth they uſed to read at one foot diſtance. But, 
2fn thirdly, as the picture on the retina and the viſual an- 
y of ee under which the object is ſeen are then leſſened, 
heir and that in proportion as the diſtance of the object is 
er 1 ncreaſed ; it is evident that ſmall obj. &s will not be 
(en well even when their diſtance is ſuch as is neceſ- 
ark- Wifiry for making their picture on the retina diſtin, 
 di- Wbenee it is that ſometimes they cannot read at all, 
e it —. if the characters are ſmall, without the aſ- 
no; fſtance of ſpectacles; which are till the more neceſ- 
ſary, becauſe that when the object is at a diſtance, leſs 
kykt enters the eye, and conſequently the picture and 
Imeffion on the retina will be fainter. But for a 
fuller explication of this point, and to ſnew how ſmall 


heir NNodjects may hecome inviſible to the naked eye, even 
s to ven their picture is diſtinct upon the retina, it muſt 
ked be obſerved that there is a minimum viſible, and that 
s it, all objects, however ſmall, if at all ſeen, are ſeen of 


that bigneſs. For the retina being compoſed of ſmall 
fires, not unlike a piece of pluſh, with the ends of 
the fibres turned towards the cryſtalline, all the other 
ends of them being terminated in the brain, there 
can be no more diſtin ſenſations than there are diſ- 
tm& threads to convey the impreſſion on them, and 
the eye will be incapable of diſtinguiſhing the parts of 
any picture which is no more than one of thoſe fibres 
ompofing the-retinaz; ſo that if any object be ſo far 
removed fromthe: eye, as to make the, picture of it 
dn the retina leſs than one ſingle fibre, that object be- 
mes inviſible, if it be but of a dull radiation becauſe 
dr the weaknels of the impreſſion made on the fibre ; 
but if it be of a very powerful and bright radiation, 
the whole filament is moved, by having one part of 
; at 
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it powerfully acted on, and therefore this ſenſation 3 
the fame as if the object were much bigger, and took 
up or covered the whole end of the filament : And thi 
to me ſeems to be the reaſon why the ſtars appear il 
of the ſamebigneſs, and why even to the naked eye they 
appear many thouſand times bigger than really they 
are, and even as big as through a long teleſcope 

which would not be if our ſight was ſufficiently 
and nice. But there is yet another reaſon why an ob Num 
ject is not ſeen when its picture is leſs than one ſingle Ie. 
fibre; and that is, that this ſame fibre not only re- bee 
ceives an impreſſion from this object, but alſo an in- Noe 
preſſion from the extreme parts of the contiguous ob- 
jects, which, if of a bright radiation, muſt prevail over Ne 
the other impreſſion, and render the object itſelf iv. Wit ti 
fible : Thus if one of the fibres — i the retina Metin 
be ſuppoſed as big as a0 (fig. 12.) the ſmall object Ex Hua 
will on the retina make a picture betwixt i and e, and hic 
the — — objects O 1 and A E will on the ſame qu 
fibre a o form a picture at oi and ac, which being white n. 
will act more powerfully on the fibre as than does the m 
picture of the ſmall black object I E, and conſe E 
quently this ſame object I E muſt become inviſible, e 
and the more bright and luminous bodies O I and mi 
AE muſt a extended over all the ſpace OIEA hie 
Dr. Hook San the minimum viſibile in moſt cys ¶ ert 
to be comprehended within an angle of one minute ne i 
(a). Hence whatever is ſeen, is ſeen of that bignels, w 
or within that angle: Thus every ſtar which the eſe WP: 
diſcovers, appears to be of the bigneſs of a minute 4 
leaſt and ſo it is conceived really to be; though whe 
we come to examine its diameter by a teleſcope, unc 
find it but ſome few ſeconds, or ſixtieth parts of ful Merve 
an angle: And this alſo is the reaſon why, if there * , 0 
two, three, or a hundred ſmall ſtars ſo near together 
as they are all compriſed within the angle of one m 
nute, the eye has a ſenſation of them all as if the! Nerve 
were one ſtar; and diſtinguiſhes them not from ars 
another, becauſe all their pictures falling upon 1 
(a) See his poſthumous works p. 1 2 and 97. * 
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ame neryous fibre make. but one impreſſion on the. 
forum. which being ſtrong AE * : 
wer and deſtroys the faint impreſſion made by the 
dure of the interval which is betwixt them. This 
periment of Hook's affords us a certain proof 
if the magnitude of our nervous fevers : For if a0. 
kg. 12.) be the end of one ſingla fibre, the ſmall ob- 
ed AE, which is here ſuppoſed to be bright and 
uminous, will by means of its picture an the retina: 
e, move the whole fibre, and the appearance of the 
object will be the ſame as if its picture was extended 
wer the whole end of the fibre 60; and therefore, 
from the extreme points of the fibre @ and o, the 
ght lines a x A, o & O are drawn through the center 
tf the eye x, theſe lines will be perpendicular to the 
tina, at the points.4 and o, and conſequently the 
mall object I E will be ſeen under the angle O A, 
hich angle being given, the angle o * 4 which is 
qual to it ( both being angles at the vertex #) will alſo be 
nown, from which the diameter of the nervous fibre 
0 may eaſily be found. Thus if the angle O & A be 
ne minute, as Dr. Hook found it in moſt eyes, 
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ough there were ſome who could ſee to the third of 
minute, the angle % x4 will alſo be one minute, 
A bich is the ſixtieth part of a degree, or the 21, 600 
ert of a circle: Whence if the eye be ſuppoſed to be 


ne inch diameter, the diameter of the nervous fibre 
o will be the 21, 600 part of three inches, or the 600 
eye ert ot a line. and the 3, 600 part of an ordinary hair: 
and if it be ſuppoſed that one can ſee under an angle 
o bigger than the third part of a minute, as Hook 


und that ſome could do, then the bigneſs of the 
uct ¶ Pervous fibres compoſing the retina will not exceed the 
: be 00 part of an ordinary hair. But this is not all; 
ther r if birds can ſee diſtant objects as well as man, it is 


eſſary that the fibres which compoſe their optic 
erves and retina be much more fine z for fince their 
dare ſmaller than ours, the image of objects on the 
ana will alſo be ſmaller : Whence it is; manifeſt that 
imilar conformation of the humours is not alone ſuf- 


ficient 
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ficient to make an equal perfection in the fight : Por 
inſtance, an eye of two lines diameter (than which 
there ate many ſmaller) which has the humours of 2 
ſimilar _= to thoſe of a human eye, whoſe diameter d 
is an inch can never ſee objects at a great diſtance x 
diſtinctly as we do, unleſs the retina be thirty-ſix time, 
finer and more ſenſible than it is in our eyes, for the 5 
picture of the object will be thirty-ſix times ſmaller i * 
their eye than in ours, the ſurfaces of the globes of i 
their eyes being to one another as one to 36. And oe 
therefore if the fibres of our retina exceed not the ſhy 
32,400 part of a hair, theirs will be no bigger than the mc 
1,166,400 part of a hair, which is a prodigiouſly fur. the 
priſing and almoſt incredible ſmallneſs; and yet it is pro 
as certain as any propoſition in Euclid that they can be : 
no bigger, if we allow them to ſee objects at a diſtance 
as diſtinctly as men do. But I muſt go forward, 
Fourthly, They who are long-fighted require more 
light than others for enabling them to read, for being 
' obliged to remove the book to a conſiderable diſtance, 
leſs light will enter the eye, and the impreſſion made 
thereby on the retina will be too faint, unleſs the ob- 
ject be ſtrongly illuminated. Fifthly, The preſbytical 
eye receives greater benefit from the uſe of 6 conver 
lens, than the eye of a myops from one that is con. 
cave; for the property of the firſt glaſſes being to col 
le& the rays, more of them will be made to enter the 
pupil; and as in ſuch eyes the refraction is too weak, 
the rays which flow from a point at an ordinary d. 
ſtance, and which for want of ſufficient refraction do 
not concur at the retina, will by means of this glab 
be made to meet at the retina, whence the long: 
ſighted receive a double advantage from convex glaſſes; 
for by them the picture is not only diſtin& upon the 
retina, but is alſo as ſtrong and lively as if the pu 
had been much larger. Sixthly, The long-ſighted i 
more diſtinctly through a ſmall hole, for the fans 
reaſon that myopes do; but as part of the light ic tu 
intercepted, the long - ſighted will not reap ſo moch 
ad vantage from it as the ſhort - ſighted. Seen 
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the long-fighted commonly become more ſo as they 
advance in years; for the cornea and cryſtalline be- 
come flatter continually becauſe of the daily waſte and 
decay which happens in the humours of the eye; 
whence at laſt they cannot ſee at all without the aſſiſt- 
ances of ſpectacles which ſupply the refraction wanting, 
by rendering the rays converging, which can never 
be done by the poſition of the object alone from which 
they proceed : For if it is near, they enter the eye di- 
verging; and if it is far off, they enter nearly — 3 
but though the preſbytical eye commonly becomes 
more ſo by degrees, yet ſome have at laſt recovered 
their fight again. There are many cauſes which may 
produce this effect; but it is probable that it chiefly 
ariſes from a decay of the fat in the bottom of the or- 
dit, whence the eye for want of the uſual reſiſtance at 
its fund, is, by the preſſure of the muſcles and fat to- 
wards the fides of the eye, reduced to 'an oblong fi- 
pure, by which the retina is removed to a due focal 
liſtance from the cryſtalline. From this it is eaſy to 
lee, how from a contrary cauſe the ' fight, which was 
perfect till the 20th or 25th year of their age, does in 
ome for a certain time after that become more myo- 
pcal by degrees: for if at this time the muſcles of 
e eye become bigger, or if the fat ſhould he col- 
ted in greater — towards the ſide of the eye, 
he A. > will, by reaſon of the preſſure on its fides, 
e reduced to an oblong figure, and the retina will be 
uſhed back to too great a diſtance from the cryſtal- 
ne, which obliges them to bring the object they would 
e diſtinctly nearer to their eyes than they uſed to do. 
ghthly, in the preſbytical ſight, the eye ſuffers more 
great light than when the ſight is either perfect or 
yopical with the ſame opening of the pupil; for the 
Imnous bodies which 2 
dt very near us, ſends rays into the eye, which in the 
rfe& ſight are united upon the retina, and make but 
(mall baſe in the preſbytical eye; whence the impreſ- 
on will be —_ and lively in both theſe eyes, and 
aſt ſome « which does not 


happen 


rround us, and which are 
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happen in the myopical ſight, becauſe theſe rays make 
a large baſe on the retina; for all things being equal, 


the myopical eye always fees objects more confuledly WW & 
than the preſbytical eye, and this confuſion is cauſed MW in 
by the ſpace which the rays that come from eich d 
point of the object, occupy on the fund of the eye. of 
And this is another reaſon why the pil which in | th 
children is very large, continues more ſo in thoſe who Wl 2 
are ſhort-ſighted, than in either the perfect or weak ap 
ſighted. Ninthly, to a preſbytical eye, ſmall lucid ob - WY T 
jects _— big and round; and if the rays on either WW is 

the pupil be intercepted by any opaque body, . 


the oppoſite fide of the appearance will be hid, and 
the opaque body itſelf will appear as if it were on the Wl th: 
contrary fide to that where it really is. For explaining WW un 
this —.—— (fig. 13.) where the candle A is the 
ſmall luminous object, B C dc the eye, and a the point 
of concourſe, where the rays AB, AC, &c. which 
come from the point A, are united behind the retina; i 
theſe rays — cut by the retina before their re · union, 

will therefore form the large image e d, which by ret 
fon of the round figure of the pupil, will alſo be round, 
whence the candle itſelf will like wiſe appear round, 
and of a bigneſs anſwerable to the bigneſs of its lux 
riant image; for by means of the impreſſion at ?, 1 
will be ſeen at E in the right line ex E, which being WW 
drawn through the center of the eye x, is perpeni i 
eular to the retina at the point e, and by means of the 
impreſſion at d, it will be ſeen at D in the right lin 
d D; which being drawn through the center of te 
eye x is alſo perpendicular to the retina at the point 4 
and by means of the other impreſſions made by tit 
other rays forming the circular picture ed, it will be 
ſeen in the other points of the circle A E D deſcribe 
about the center A with the radius A D, and con 
quently will appear big and round; and if by the 
terpoſition of the opaque body F, the ray A C be n 
tercepted, there will be a defect in the picture a 
and conſequently a fimilar defect in the appeara"c x 
D; and therefore if this ſame body F be - 
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moved from C to f, this defect in the picture will gra- 
dually extend itſelf from 4 to o, by which a ſimilar de- 
ſect in the appearance will extend itſelf from D to A; 
inſomuch that when the extremity of the opaque bo- 
dy F has by moving from C to f, come to 7, the half 
oc the picture at do, and the correſponding half of 
the appearance D A will vaniſh, and the candle have 
a ſemicircular appearance at AE. Whence F muſt 
appear on the contrary fide to that where it really is. 
Tenthly, the laſt phznomenon I ſhall take notice of 
is the little ſpots or marks which * 
are apt to ſee before their eyes. I have already en- 
quired into the cauſe of theſe ſpots, and have ſhewn 
that when the eye ſees diſtinctly no ſpots will appear, 
unleſs there be ſome defect in the retina itſelf ; but in 
the ſhort and long ſight, certain dark ſpots will alſo 
be ſeen, when there are any ſmall opaque marks on 
the cornea or any where within the eye, which inter- 
i cept ſome of the rays in their paſſage to the retina ; 
which does not commonly happen when the eye ſees 
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ca- diſtinctly, becauſe then the rays which come from a 
nd, point in the object are exactly united in a point in the 
nd, I retina; and therefore though ſome of them be inter- 

cepted, yet that point will be ſeen by means of thoſe 


which paſs; yet if any ſuch opaque ſpot be in the 
back-part of the vitreous humour where the pencil is 
arrow, and intercept the whole pencil, the corre- 

ſponding point of the object will be darkened. Theſe 
pots are not all of the ſame kind, there are ſome 
vhich change not their place with reſpect to the axis 
| of viſion; and theſe proceed from ſome defect either 

in the retina or cornea, or in the vitreous and cryſtal- 
ine humours. Others are in conſtant motion, and 
bange their place continually, and theſe muſt ariſe 

from ſome corpuſcles floating in the aqueous humour 


e but whether they are fixed' or moving, they muſt al- 
us appear like dark marks in the object. And this 
1 leads me to explain another kind of {| which are 
1 goommon in the tical fight, and which are not 
OW 


dark or ſhady, like thoſe which have been already ac- 
Lounted for, but more bright and luminous than the 
=_ Kk 2 


objet 


i 
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object itſelf before which they appear. Theſe ſpat 
appear beſt in looking to bright objects at a conſide- 
rable diſtance, and are always of the ſame colour with 
the object. In the middle their colour is clear and 
ſtrong, ſurrounded by a dark and ſhady border, They 
are commonly accompanied with certain irregular veing, 
which proceed from each ſpot, and which, as well 23 
the ſpots themſelves, change their order and diſpoſi 
tion. Theſe veins are alſo of the ſame colour with 
the object, and being bright and luminous in the mid- 
dle, are likewiſe terminated by a dark and obſcure 
edge, as may be ſeen at fig. 14. Theſe ſpots change 
their poſition with reſpe& to the axis of viſion, ac- 
cording as the, eye is differently moved, being 
ſometimes in the axis of viſion itſelf, and at other 
times to the right or left of this ſame axis; but 
when the eye is kept fixt in the ſame direction, 
they commonly deſcend gradually. As for what con- 
cerns the cauſe of theſe ſpots and veins, it ſeems evi- 
dent, that firſt, they muſt proceed from ſome corpuſ 
cles within the eye, which are at liberty to change 
their place, and which therefore muſt be ſuppoſed to 
float in the aqueous humour. Secondly, ſeeing theſe 
ſpots always deſcend when the eye is kept fixed, the 
corpuſcles from which they ariſe muſt aſcend, aud 
conſequently are lighter than the aqueous humour in 
which they ſwim. Thirdly, theſe ſpots being more 
bright and luminous than the object, they cannot be 
occaſioned by any opaque i. which by inter- 
cepting the rays caſt a ſhade upon the retina. Fot 
from ſuch corpuſcles the ſpots would appear like de- 
fects or dark marks on the object, as has been ſhewn 
above. What therefore bids faireſt for producing 
theſe ſpots and veins is ſmall, oily, diaphanous part. 
cles and filaments which ſwim in the aqueous humour 
before the cryſtalline, for ſuch, by their lightneſs, wil 
aſcend, when left to themſelves, and by their greater 
refractive power, produce theſe luminous yay termi: 
nated by dark bodies. That oily and ſulphureous 
ſubſtances, though leſs denſe than water, have 1 
ſtronger refractive power, is evident from the _ 
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ons of Sir Iſaac Newton. From which it follows, 
e- that the rays of light, which paſs through theſe oily 
th particles, will meet ſooner behind the cryſtalline, than 
nd the other rays: Whence in the preſbytical eye, the 
e Wrays of light which come from the ſeveral points of 
„, the object, will not converge to ſo many other points 
in the retina, but behind it, by which the picture on 
f. the retina, will be rendered more dark and obſcure; 
ith bout the rays which paſs through theſe oily grains, by 
d. {ſhaving their refraction increaſed, will meet nearly at 


ure the retina, where they will form ſmall luminous ſpots 


ge ſend veins, ſurrounded with dark borders; juſt as a 
ace convex glaſs when expoſed to the ſun, forms its lu- 
ing ninous focus in the middle of a very * ſhade. 
her for as light is not generated whenever we fee it in- 


reaſed, it is by robbing ſome other part of its light, 
or by bringing the light which ſhould have been dif- 
uſed over ſome other part to the more enli htened 
place, When therefore the rays of light which paſs 
trough theſe oily particles are ſo refracted as to con- 
ene at the retina, and paint thereon ſmall luminous 
pots and veins, theſe ſpots and veins will be termi- 
ated by a dark and a ſhady edge, becauſe the light 
hich ſhould have illuminated the edge is now made 
d fall on the luminous picture: And thus in the preſ- 
ytical eye, ſmall luminous ſpots and veins, encom- 
jailed with dark and ſhady borders, may be painted 
the retina, and how from ſuch pictures, ſimilar 
nd like ſpots and veins will be ſeen moving before 
e object. | | 

From what has been ſaid concerning the phæno- 
ena peculiar to the ſhort and long-ſight, may be de- 


cing N guced the many —_— that accrue to us from the 
art- Motion of the cryſtalline humour; for by this motion 
yr” r eyes are fitted for ſeeing diſtinctly at different di- 

ances : Had we been denied the power of changing 
* ſituation, there could have been no diſtin viſion. 
= n at one determined diſtance of our eyes; and with 
" pct to all objects at a greater or leſſer diſtance, the 


jut would have been myopical or preſbytical, and 
Kk 3 conſe- 
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conſequently liable to all the ſymptoms, defects, and 
inconveniences above explained. 

- Secondly, beſides the advantage we receive from 
the mobility of the cryſtalline in enabling us to fe 
diſtinctly at different diſtances, there is another taken 
notice of by moſt optical writers, which conſiſts in 
enabling us to judge with more certainty of the diſtance 
of objects. There are fix things whereby we are enabled 
to diſcover the diftance of objects. The firſt mea 
conſiſts in that diſpoſition of the eye which is neceſ. 
fary for ſeeing diſtin@ly at different diſtances. We 
have demonſtrated that there can be no diſtinct viſion 
unleſs the rays of light, ſent from the ſeveral points 
of the object, be brought together in ſo many corre- 
ſponding points on the retina ; and that the ſame con- 
— in the eye is not able to perform this effed, 
but muſt be changed by the contraction of the ligs- 
mentum ciliare, which being ſenſible to us, becauſe i 
depends on our mind which regulates it, will enable u 
in ſome meaſure to judge of diſtances even with one 
eye. But as this change in the conformation of the 
eye has its limits, it can be of no uſe in aſſiſting us to Wl Pr 
judge of the diſtance of objects placed without the l. dit 
mits of diſtinct viſion: But as the object appears more 
or leſs confuſed as it is more or leſs removed fron 
theſe limits, this confuſion ſupplies the place of the 
motion of the cryſtalline in aiding the mind to judge a 
the diſtance of the object, it being always eſteemed 
ſo much the nearer or further off by how much the 
confuſion is greater: But this confuſion has its lim 
alſo ; for when an object is placed at a certain diſtanc 
fromthe eye, to which the breadth of the pupil ben 
no ſenſible proportion, the rays of light which com 
from a point in the object and paſs the pupil, are 
little diverging, that they may in a phyſical ſenſe k 
looked on as parallel; and therefore the picture ® 
the retina will not to ſenſe become more confule 
though the object be removed to a much greater 0 
ſtance. What this diſtance is, to which the diamer 


of the pupil bears no ſenſible proportion, — by 
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termined 3 but conſidering the ſmallneſs of the pupil, 
it cannot reach any great way, and conſequently this 
confuſion in the appearance of objects can only aſſiſt 
fe us in judging of ſmall diſtances. The ſecond, moſt 
aken WY univerſal, and frequently moſt ſure mean, we have 
s in Wi for judging of the diſtance of objects in the angle 
ance made by the optic axes at that part of the object on 
bled WY which our eyes are fixed: And this is the reaſon why 
nen Ml thoſe who are blind of one eye frequently miſs the 
ce. mark in pouring liquor into a glaſs, and ſuch other 
We tions which require that the diſtance be exactly di- 
ion ſtinguiſned. The third mean for judging of the diſtance 
oins of objects, conſiſts in their apparent magnitudes, or 
orre- the magnitude of their image painted on the retina. 
con- The diameter of theſe images always diminiſhes in 
fe, proportion as the diſtance of the object increaſes ; and 
lig: therefore from this change in the magnitude of the 
iſe n image, we may eafily judge of the diſtance of ob- 
le us BY jefts, as often as we are otherwiſe acquainted with the 
| one magnitude of the objects themſelves. Hence painters 
f the diminiſh the magnitude of objects in their pictures, in 
to proportion as they would have them appear at a greater 
1c li- BY diſtance. But as oft as we are ignorant of the real mag- 
more ih nitude of bodies, we can never from their apparent 
ron magnitude form any judgment of their diſtance. 
fte The fourth thing whereby we judge of the diſtance 
oe of i of objects is the force wherewith their colour acts upon 
mel their eyes: for if we are aſſured that two objects 
1 the are of a ſimilar colour, and the one appears more 
imd bright than the other, we judge the brighteſt object to 
ne de the neareſt. It is the opinion of ſome that the force 
ben where with the colour of objects ſtrikes our eyes, de- 
com creaſes in a reciprocal duplicate proportion of their 
i Giſtances, becauſe the intenſity of light always decreaſes 
ſc En that proportion. This is true with regard to light ; 
« aber ſince the light is diffuſed like rays drawn from the 
uh enter to the circumference, its intenſity at any given 


dance from its center of activity will be proportional 
ner do the denſity of its rays at that diſtance; and there- 
| — it A, ig 15.) be any radiant or viſible point, and 
ned ABE, AC FE, ADG, &. repreſent the rays flow- 
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ing ſpherically therefrom, the rays, which, at the di. 
ſtance A B, are diffuſed through the ſpherical ſurſace 
BCD, at the diſtance of A E, are diſperſed through 
the whole ſpherical ſurface EFG; but the denſity of 
any given quantity of rays is reciprocally as the ſpaces 
they occupy, that is, if the ſurface E F G be double 
the ſurface BCD, the rays at the ſurface BCD wil 
be twice as thick, or denſe as the ſame rays at the fur- 
face EFG ; and if the Surface EFG be triple the ſurface 
BCD, the rays at BCD willalſo be three times denſer 
than the ſame rays at the ſurface E F G and univerſally, 
whatever proportion the ſurface EF G; has to the (ur- 
face BCD, the ſame proportion will reciprocally ob- 
tain betwixt the denſity of the rays at the ſurface BCD 
and the ſurface E FG : But (as is manifeſt from Ar- 
chimedes de ſphera & cylindro) the ſurfaces of ſpheres 
are in a duplicate proportion of their diameters or radi; 
and — 8 the thickneſs or denſity of the rays, at 
the diſtance A B, is to their denſity at the diſtance AE, 
in a reciprocal duplicate proportion of the ſemidiame- 
ter or diſtance AE to the | ple or diſtance AB: 
But as has been already ſaid, the vigour or intenſi- 
ty of light, in any given diſtance, is always as the den- 
ſity of its rays at that diſtance ; and therefore the in- 
tenſity of light at any diſtance as AB, will be to it 
intenſeneſs at any other diſtance, as AE, in a reciprocal 
duplicate proportion of the diſtance A E to the diſtance 
AB; that is, as the ſquare of AE is to the ſquare of AB, 
But, though the intenſity of light decreaſes ina reciprocal 
duplicate proportion of the diſtances from the radian!, 
it follows not, that the force wherewith objects act 
upon our fight decreaſes in the ſame proportion, and 
that for this obvious reaſon, viz. that as the intenſity 
of light decreaſes by the diſtance of the object, ſo the 
magnitude of the image on the retina decreaſes allo i 

the ſame proportion ; and therefore this image wil 
as ſtrong and lively when the object is at a diſtances 
when it is near, and conſequently the object will at 
all diſtances appear equally ſtrong, clear, luminous, uu. 
leſs ſome other cauſe make it otherwiſe. For unde 
ftanding what this cauſe is, let into a 1 
I 
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di. WI through a ſmall hole a beam of the ſun's light; this 
ace beam being ſeen like a luminous path in all poſitions 
oh of the eye, it is evident that the whole light goes not 
of forward in its rectilinear courſe, but that at all points 
ces of the medium through which it paſſes, ſome part of 
ble it is reflected every way, by means of which the beam 
vil becomes viſible; and therefore this ſame beam by the 
ur- WJ continual diminution made in its light, muſt grow 
ace weaker and weaker continually, and that in propor- 
ſer tion to the opacity of the medium through which 
ly, tt paſſes. If the air be pure and clear, little light will 
ur- be refracted and more will be tranſmitted. If it be 
ob- WI moiſt or ſmoaky, more will be reflected, and leſs tranſ- 


D mitted. But be it ever ſo clear, ſome part of the light 
u. will always be reflected or ſtifled in its paſſage ; and 
res conſequently its intenſity muſt always increaſe in pro- 
ü; portion to the diſtance of the object from which it 
at WF flows. Seeing then the intenſity and vigour of light 
E, BW thus continually decreaſes, according as the diſtance 
1e- Nof the object increaſes; it follows that objects muſt 
B: always appear leſs luminous, and more tinged with 
i- the colourof the medium through which they are ſeen, 
n- the further they are removed from our eyes; and 
in- therefore, when we are otherwiſe aſſured that two ob- 
is Lets are of the ſame colour, if the one appear more 
cal bright and lively than the other, we are taught by 


ce experience to conclude that that which ap moſt 
B. bright is the neareſt ; and for this reaſon ſtrongly il- 
ei luminated bodies always appear nearer than really they 
nt, re. Whence a chamber appears leſs when its walls 
20 are whitened ; for in this and ſuch like caſes, the 
nd brightneſs and ſtrength of colour makes them ſeem 
ty Wy carer, from which we conclude they are ſmaller ; for 
he e always judge of the extenfion and magnitude of 
in bodies, by comparing their apparent magnitude with 
their diſtance, Hence alſo fire and flame appear ſmall 
when ſeen at a diſtance in the night time, for the 
Pupil being then much dilated, more light will enter 
the eye, which by acting more powerfully on the re- 
Una, muſt make the object appear much nearer, from 
which it will be judged ſmaller. And as bright and 

8 luminou 
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luminous bodies appear nearer and leſs than they really 
are, ſo on the contrary dark objects and objects faintly 
illuminated always appear further off and greater, 
This is particularly obſervable when dark bodies are 
ſeen in the twilight, which always ſeem further of 
and greater than when ſeen in the bright light of the 
day. For the like reaſon, the apparent diftance and 
magnitude of —_ are increaſed in miſty weather 
for much light being intercepted or ſcattered irregu- 
larly in its paſſage through the miſt, leſs of it will enter 
the pupil, and conſequently it will act leſs forcibly on 
the retina, from which the object will be eſteemed at 
a greater diſtance and bigger than it ought. And this 
opacity of the atmoſphere, which hinders part of the 
light from coming to the eye, is alſo the reaſon why 
the ſun, moon and ftars appear faint when near the 
horizon, and brighter as they riſe higher: For the tract 
of air and vapours which lies in the way of the rays, is 
longeſt and thickeſt near the horizon, and becomes 
thinner and ſhorter as the objects riſe higher: And this 
ſeems to be one reaſon why theſe bodies appear always 
the bigger the nearer they are to the horizon : For 
fince they appear fainter, they will alſo appear at a 
greater diftance, from which they muſt appear bigger, 
for the fame reaſon that — appear ſo in miſty 
weather. From all which I think we may fafely con- 
clude, that the apparent colours of bodies are very 
uſeful for us for judging of their diſtances, as often 33 
we are otherwits well acquainted with the intenſity 
and vigour of their colour at any other determined d. 
ſtance. And it is from this principle that ſkilful pain- 
ters repreſent objects on the ſame plane at different d. 
ſtances by increaſing or diminiſhing the intenſene(s of 
the colour. It is indeed true that the pupil, by 15 
contractile power, always proportions itſelf, as much 
as poſſible, to the ſtrength of light ; from which ſome 


may think it ſhould be impoſſible for us to judge of the tl 
_ diffance of objects from their apparent colour, or the el 
force where with they act upon our eyes. But as the mo, t 
tion of the pupil muſt always be ſenſible to us; y 


. . . allow 
therefore though the pupil ſhould by its contraction - 
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no more light to paſs to the retina, when the object is 
near than when it is further off, yet we are very ſenſi- 
ble of the intenſeneſs of its light becauſe we know that 
the pupil is then contracted. And beſides, when the 
. contracted, we ſee more diſtinctly than when 
it is dilated, by which alſo we are aſſiſted in judging 
of the diſtance of objects. The fifth mean for judg- 
ing of the diſtances of objects conſiſts in the different 
appearance of their ſmall parts; when theſe parts ap- 
pear diſtinct, we judge the object near; but when they 
appear confuſed, or diſappear, that it is at a greater 
diſtance. For the diameter of the images always di- 
miniſh as the diſtance of the objects increaſes; and 
therefore any 9175 may be made to vaniſh, by plac- 

ing it at ſuch a diſtance from our eyes, as to make its 
picture inſenſible becauſe of its ſmallneſs ; but the 
ſmaller the object the ſooner it vaniſhes. Hence, all 
the ſmall parts of an object are not ſeen at every di- 
Rance z for the leaſt viſible part will always be ſmaller 
or greater as the object itſelf is nearer or further off. 
Thus the leaſt viſible part at one foot, will vaniſh at 
two feet diftance. Therefore when the eye can ſee 
diſtinctly the ſmall parts of the object, it muſt judge 
that object to be nearer than any other, whoſe equal 
3 are not at all ſeen, or only ſeen confuſedly. 
ence painters to repreſent objects at different diſtances 
on the ſame plane, paint them diſtinct or confuſed, as 
they would make them appear nearer or farther off. 
The fixth and laſt mean 2 judging of the diſtance 
of objects, is, that the eye — not repreſent to our 
eye one object alone, but at the ſame time all thoſe be- 
twixt us and the principal object; as for inſtance, 
when we look at any diſtant object, ſuch as a ſteeple, 
we commonly ſee at the ſame time ſeveral fields and 
houſes betwixt us and it; and therefore becauſe we 
judge of the diſtance of theſe fields and houſes, and at 
the ſame time ſee the ſteeple beyond them, we con- 
clude that it is removed to a greater diſtance, and even 
that it 1s every way larger than when ſeen alone and 
yet the image thereof is the ſame in both caſes, pro- 
vided - be ſeen from a place equally diſtant. And 
| this 
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this affords us another reaſon why the moon appears 


reater when ſhe riſes, than afterwards ; for when 

e riſes, by reaſon of the interpoſition of the fields, 
ſhe appears removed to the diſtance of ſeveral leagues, 
viz. beyond the ſenſible horizon; whereas at a great- 
er height no body being interpoſed betwixt her and us, 
we don't judge her above half a league diſtant. There 
are then fix means which ſerve our fight for judging 
of the diſtance of objects, viz. Their apparent magni- 
tude, the vivacity of their colour, the diſtinction of 
their ſmaller parts, the neceſſary conformation of the 
eyes for ſeeing diſtinctly at different diſtances, the di- 
rection of their axes, and the interpoſition of other 
objects betwixt us and the principal object. Of theſe 
fix, painters can only make uſe of the three firſt in 
their pictures. But in theatres all fix are conjoined, 
which if artfully managed, cannot fail of deceiving 
the eye. And what contributes further to the per- 
fection of the cheat, is the falſe light wherewith theſe 
decorations are always illuminated. Having now 
finiſhed what concerns the motion of our cryſtalline, 
whereby the eye is adapted to the various diſtances of 
objects, it may not be improper, before I diſmiſs this 
ſubject, to explain a little another motion of the cry. 
ſtalline, which only obtains in birds, and is performed 
by means of the marſupium nigrum, black purſe, or 
bourſe noire as the French call it. This is a mem- 
brane in form of a purſe which ariſes from the entry 
of the optic nerve, and paſſes through the vitreous 
humour to its inſertiqn in that part of the edge of the 
cryſtalline, which is next the great canthus. Thus it 
is deſcribed by the French academiſts, and by Per- 
rault (a), from whom I have copied it at fig. 16. 
which repreſents half of the globe of an oftrich's eye, 
in which A is the cryſtalline humour, B the optic 
nerve, and C the black purſe attached above to the 
cryſtalline, and below to the optic nerve. But n 
ſome birds I have found this membrane of a rhomboi- 
dal figure, agreeable to the account given of it by Pe- 


(a) Mechanique des animaux, tit (a) 
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tit (a). It is always covered with a black pigment of 
2 more intenſe colour than that of the uvea or cho - 
roides, whence Mr. Perrault and the French acade- 
miſts conjecture that its only uſe is to aſſiſt the cho- 
roides and uvea in preparing the nouriſhment of the 
humours of the eye, which by reaſon of the tranſparent 
purity requiſite for them, muſt have an aliment pure 
and exempt from the groſs, earthy and black parts, 
by which bodies are rendered opaque ; for theſe parts, 
which may be called the lees of the blood, are ſepa- 
rated therefrom, and retained in the choroides and purſe 
of the optic nerve, which are ſullied and blackened 
therewith. I know that the uſe of this blackneſs in 
the uvea and choroides is ſeldom extended to the pre- 
ſervation of this tranſparency in the humours of the 
eye; for moſt authors ſuppoſe that the blackneſs of 
the uvea ſerves only for rendering it more opaque, 
that no light may enter the eye but what raſſes the 
pupil, and that the blackneſs of the choroides has no 
other uſe than to ſtifle the rays of light which fall 
thereon, But if we conſider that the back-fide of the 
choroides next to the ſcleroticais likewiſe covered with 
this black pigment, and that in all animals, even thoſe 
which have 1ts concave next the retina (b) of another 
colour, we cannot but think that it likewiſe contri- 
butes to the preſervation of that tranſparency in the 
humours neceſſary for the tranſmiſſion of light; and 
that becauſe there appears no other reaſon for the 
black colour upon the back-ſide of the choroides : 
Thus the lion, and other quadrupeds, and even ſome 
of the bird kind which are not endowed with a good 
hight, ſuch. as the owl, and other nocturnal birds, 
which have the inſide of the choroides of a blue, 
green, yellow, pearl, or other bright and reſplendent 
colour, are never found to want a conſiderable quanti- 
ty of this black mucous pigment on the back-fide of 
tis membrane, which can ſerve for nothing elſe but 
for freeing the aliment which goes to the cryſtalline 
and other humours of the eye from the black parts 


(a) Mem, de P Acad. Roy. an. 1726. (b) Aquapend. de 
ocul, F. 1. cap. 4. 
which 
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which might render them unfit for tranſmitting thy 
hight. It therefore ſeems neceſſary that this tumom 
ſhould be provided with glands proper for ſecerning 
this black mucus, that the cornea and humours of the | 
eye may not be tinged with any opacity ; which they 
ſoon would do, were it not for the ſecretory power 
the uvea and choroides, by which the blood which 
goes to their nouriſhment, is freed from its moſt 
opaque and black parts. Whence animals whoſe blodd 
abounds moſt with blackiſh particles, have this mem 
brane proportionally more intenſely black; for thoſe 
who have moſt blackneſs in their hair or feathers have 
this membrane alſo moſt black. There is a mechd- 
niſm not unlike this in the cuttle-fiſh : This animal # 
provided with a bag, towards the throat, near the ftv- 
mach, whoſe uſe is to ſeparate and contain all the 
black opaque particles of its blood and humours ; hene 
it is that the ſubſtance of this fiſh is of a white colont, 
which otherwiſe probably would have been black: 
For the humour contained in this bag is ſo very black, 
that it exceeds even that of ink itſelf. Now as thi 
ſubſtance of this becomes white, from the ſeparatioe 
of all the opaque black particles contained in its blood 
and humours; fo it is more than probable that the 
cornea and humours of the eye retain their tranſpt- 
fency, becauſe the blood which goes to their nounſh- 
ment is, by the ſecretory power of the choroides and 
uvea, freed of all thoſe opaque black particles which 
could in the leaſt diminiſh their pure tranſparencf. 
And this may poſſibly be one reaſon why thoſe crts 
tures which ſee beſt, fuch as eagles, and other birds af 
prey, have the pupil very black; and on the contrarſy 
the owl, lion, and other animals, whoſe ſight is not fo 
good, have this hole leſs black. This much being 
premiſed concerning the uſe of the choroides and uvth 
it will not be queſtioned but the black purſe has a mk 
lar office; and that for. thefe reaſons, Firſt, 
this membrane is never found in any other create 
but birds, and that becauſe of all ather creatures they 
ha ve occaſion for the beſt ſight: Secondly, becauſe u 
birds fly more high, and by that means * 
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jercing fight, this is always proportionally of a 
mc 1 ch T hirdly, becauſe in the 
Demoiſelle of Numidia, which is the only bird where- 
the academiſts found this black purſe wanting, the 
joroides is a great deal blacker and thicker than or- 
mary, as if the whole dregs of the blood, which in 
e eyes of other birds ſhould be retained in the cho- 
ides and black purſe, had here been collected into 
he choroides alone. Theſe are the reaſons which de- 
nine us to agree with Perrault and the academiſts 
| thinking that the uſe of this part is to preferve that 
ranſparency in the humours of the eye ſo neceſſary 
or viſion, though at the ſame time we are of opinion, 
at it has yet another uſe, no leſs conſiderable. The 
es of birds are placed ſo much towards the ſides of 
their head, as makes it impoſlible for them to direct 
both of them to the fame object, though ſtraight be- 
bre them. Hence when a bird wants to ſee an ob- 
& which is ſtraight before it, it turns the fide of its 
head that way, that the rays of light may fall directly 
pon its eye; but then their fight muſt be weaker, 
jecavſe the object is only ſeen with one eye. Now 
his reg underſtood, it is eaſy to ſee that without 
| purſe, it would have been impoſſible for 
to fee their food, becauſe the rays of light which 
ome from an object placed near.the extremity of their 
wi, would, in falling obliquely upon their eyes have, 
dered their ſight prodigiouſly confuſed and imper- 
t, juſt as the image of a candle is confuſed when 
made by a lens placed obliquely ; and therefore to 
event this defect in the fight of birds nature has 
movided them with this part, which being of a muſ- 
r ſubſtance, draes by its contraction that edge of 
cryſtalline next the great canthus towards the bot- 
im of the eye, and renders its ſituation ſuch as the 
of light which come from objects placed directly 
ore them, and towards the extremity of their bill, 
day fall upon it more perpendicularly, which was ab- 
nutely neceſſary for diftin& viſion : To confirm this 
Pon, it may be worth while to obſerve that this 
purſe, if waſhed, appears to be compoſed of 
muſcular 
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muſcular fibres, not unlike the ligamentum ciliare. 0 
Nor is it any ſolid objection to this, ſuppoſing that {Wor 
this membrane ſhould not always be found inſerted Mio | 
into the cryſtalline ; for it being ſo firmly fixed unto ha 
the vitreous humour, that the vitreous humour hangs fouL 
firmly to it, and is not fo eaſily parted from it, all I na 
the motions of this membrane are eaſily communi. W itt! 

cated to the vitreous humour, and by conſequence to MY. ' 
the cryſtalline which is connected to it. ge 


Practical remarks on the ſympathy of the parts f. © 
the body ; by the late Dr. James Cx Awrokb, !"* 
Profeſſor of medicine in the Univerſity of Edin- bm 
burgh. Vol. 5. art: 45. | * 


XN exact knowledge of the ſtructure and œcono- I ful 
A my of the human, body and of the influence MW 2 
which the parts have on one another, is the foundation I tan 
of medicine; for if the proper and peculiar function of ¶ by 
each particular part, and the connexion and influence 3 
which every one has on another is known, the effects thei 
which will ariſe in every part upon the application of N of t 
any known cauſe to any particular part may be de- per! 
termined, and the ſeat „the cauſe which produced mut 
them, however remote, traced. This knowledge 4 
diſtinguiſhes the rational phyſician from the empyrick, WW gin 
and teaches the one to apply his remedies properly, be, 
while the other for want of it runs many hazards of I and 
doing harm rather than good. 
In outward diſeaſes, though we are not ſo liable to 


miſtake their ſeat, or the proper place to apply the 
remedy ; yet oftentimes the effects appear in one place, WF ® 1 
when the ſource lies in another; for diſtin& and I the 
remote parts communicating with one another by 6 
the interventiog of long nerves and muſcles, a part I eith 
really whole and Fines may be pained, and loſe its BF r 
motion, from the influence of another in which no I **nl 
fault appears. _ 
For penetrating therefore into the diſtant and la- dot 
tent ſources of ſuch diſeaſes, we muſt be well ac, * 


quainted. with the origin, the courſe, inſerts = 
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notion of every muſcle, and with the origin, diſtribu- 
ton and communication of the nerves which belo 

to every part. I ſhall confirm and illuſtrate what 

have hinted at by ſome caſes which may ſerve as a 
foundation for others of the ſame kind, and explain 
many ſtrange phznomena in outward diſeaſes, hitherto 
little taken notice of; but I ſhall premiſe. _ | 

1. That a part is affected by protopathia, when it 
s eſſentially in itſelf injured, and owes not the origin 
of its diſorder to any communication from another part. 

Or by idiopathia, when though it be eſſentially in- 
jured yet the hurt was at firſt propagated to it from 
ſome other part. 

Or laſtly by ſympathy or conſent, when the part is 
jet whole and ſound, and is only affected by the 
fault of ſome other part. 

2. Diſeaſes by conſent are propagated from a di- 
ſtance (in which caſe only I ſhall conſider them) either 
by muſcles or nerves. 

3. If by nerves, the effect is produced by a hurt at 
their origin, at ſome ganglion, or in ſome other branch 
of the ſame trank which goes to ſome other muſcle, or 
“1 . of the nerve in a diſtant part of the ſame 
muſcle. | 

4. If by a muſcle, it muſt be hurt either in its ori- 
gin or ſome diſtant part of its courſe; for wherever it 
be, the effect will be moſt manifeſt about the joint 
and inſertion, the tendon being the moſt ſenſible part, 
the pain is moſt felt there, and the contraction or 
relaxation appears about the joint. 

5. If by both the muſcles and nerves, the vitium is 
as well propagated backwards from the inſertion to 

origin, as forward from the origin to the inſertion. 

6. A joint or member may continue contracted 
either by the flexors being in a ſpaſmodic contraction, 
or by the paralytic diſpoſition or debility of the ex- 
tenſors ; in which caſe the member is eafily and with- 
cut pain extended by another, if an anchyloſis has 
not happened. 

7. For determining whether the fault ariſes from 

muſcle or the nerve, —_— if there be a wound, 
an 
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an ulcer, a _—_ 2 tumor about either of thei t 
origins or courſes; if nothing a rs, obſerve if this is 
only muſcle affected wy.” * cauſe is in th i 
muſcle, for ſuch a hidden fault in a muſcle is ſeldonMno 
propagated to another, except jt have a large aponeu - the 
roſis, or confound its tendon with ſome other. But pm 
if the nerve is affected it communicates the ſame ef. ur 
fe to all the other muſcles which have branches fron ce 
the — m_ PAL 1 ufec 
8. If none of the in $ diſcover the origin 
of the diſeaſe, it is ——_ 1 protopathic, or 5 15 
pathic to the part affected | Ward 


9. A diſcovery of the ſource of the diſeaſe dire {may 
the place where to apply medicines : In a protopatha the 
they muſt only be applied to the part affected ; in an ſplet 
affection by conſent only, to the cauſe of the diſeaſe; N nerv 
and in an idiopathia both to the one place and tie Wl 
other. a 

I. A palſy or cynic contraction of the under- lip hurt 
conſent has its origin either in the clavicle and neck, ¶ ſtret 
the origin and courſe of the plalyſma myoides, or at {Wmin 
the third vertebra of the neck, where the nerve of hi 
this muſcle has its origin, or from the third branch V 
of the fifth pair of nerves, which paſſing through « bead 
hole of the under. jaw at the fide of the chin, gives à iron 
branch to this muſcle. of t} 

II. If the jaw cannot move downwards, it aries il Y 
either from a compreſſion or debility, or palſy of the ¶ P 
depreffor muſcles of the -lJower-jaw in their origin or WWvert 
courſe, or from the contraction of the temporal mulcl Wnery 
or maſſeter, or from the affection of the third branch Wot tl 
of the fifth pair of nerves, which beſtows branches WWW ſects 
on theſe muſcles, or of the portio dura, which comm nmot: 
nicates three times with this branch of the fifth par. il 

III. If from a ſtroke or tumor in the breaſt a ron 
is felt in the os pubis and teſticles, the exterior ob. Mh 
lique muſcle of the abdomen is hurt, or ſtretched in is pecte 
origin on the breaſt, which occaſions the pain at te Wiles 
os pubis, where its tendon is inſerted, and the ten t 
being ſtretched by preſſing on the ſpermatic veſſch ; 

and cremaſter, which paſs through it, cauſes the oy 
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of the' teſticles ; If the pectoral muſcle is hurt the 
um cannot move inwards : A ſtroke or tumor on the 
iin vertebra of the back, where the nerve which 
nores the pectoral and exterior oblique muſcle of 
the abdomen has its origin, may create theſe ſymp- 
ums in the ſame places; but the deltoid, ſerratus mi- 
el. nur anticus, aniſcalptor and obliquus inferior, which 
rom cceive branches from the fame nerve, would alſo bs 


ifeed, 5 f 
igin IV, A tumor or ſtroke on the os ſacrum produces 
dio- ſometimes an inability to move the arm down or backs. 

zard, by hurting or compreſſing the aniſcalptor. This 
ech nay ariſe from an affection. of the nerye which moves 
tha te ſame muſcle 3 but then the pſoas, complexus, 
1 an WMſplenius, Sc, which receive branches from the ſamg 
aſe ; Nerve, will be affected. 
tie v. If, after a ſtroke on the fifth vertebra, the neck 

cannot bend without great pain, the rectus colli ig 
» by Wh hurt. If the hurt ariſes from the compreſſion, or 
eck, ¶ retching of the nerves, the pectoral muſcle, ſerratus 
7 at Wninor anticus, aniſcalptor, and the oo abdominis, 
e of Which haye branches from it, will be affected. 
nch VI. HH one cannot bend the arm, it ariſes from the 
oh a bead of the ſcapula or from the humerus; if it comes 
es 4 ſtrom the origin of the nerves in the neck, the flexors 

of the thumb and fingers will be affected. 
ri VII. I the thigh cannot bend, the origin of the 
the BW pioas is affected by ſome tumor or ſtroke on the firſt 
n or vertebra, or from a compreſſiqn of the origin of its 
acc WW nerve in the ſame vertebra z in this cafe, the muſcles 
uch Not the abdomen, aniſcalptor and ſacrolumbalis are af. 
ches Weed. The iliacus internus may hinder the ſame 


mu- motion, If it ariſe from its nerve, the gluteus major 
ir, rl be affected. If it moves not inwards, the triceps 
pan rom the os pubis, or its nerve which communicates 
oeh the gracilis, iliacus and two obturatores, is af- 
n its Pected. If it extend not the glutei, or the nerve which 


nes from the firſt pair of the os ſacrum, and commu- 
— wich the iliac, the muſcles of the abdomen 


LI 2 VIII. An 


Aer 
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VIII. An'impediment to crofling the legs lyes i 
the coſta of the ilium, where the | Aer as its ori 
gin, or at the third vertebra of the loins, the origin 
of its nerve, and then the vaſtus externus and crur] 
having branches from the ſame nerve, will be affeqed. 
If the tibia bo not, the fault may lie in the iſchium, 
where the biceps, ſemimembranoſus and ſeminervo- 
ſus are, or from the laſt vertebra of the loins and 
the os ſacrum, which afford the nerves to thoſe mul. 

cles ; the fartorius and triceps have branches of the 
fame nerve with them. — & 21 
Laſtly, if the tibia extend not, the cauſe may he 
in the coſta of the ilium, where the rectus and faſcia 
lata ariſe, or in the trochanter major, minor, or the 
intermediate ſpace betwixt them, where the vaſtus ex- 
ternus, internus, and cruræus, which extend the ti- 
bia, have their origin, or in the vertebræ of the loins 
and os ſacrum, and then the other muſcles of the 
thigh and leg, Which have nerves in common with 
thoſe, will be affeted.  - 


IX. If the foot cannot be extended, or the heel ( 
ulled upwards, the gaftrocnemii are affected in the ther 
How or in the calf of the leg, or their nerves in their N i 
origin in the laſt vertebra of the loins and os ſacrum. In Wh "ot 
this caſe the flexors of the tibia, th triceps, tibiæus po- * b 
ſticus and the two flexors of the toes which receive 1 
branches from the ſame nerve, are affected. If the foot WW Vit! 
move not inwardly the fault lies in the head of the t: Wh 2nd 
bizus poſticus, or in the laſt vertebra of the loins and Wh 5 a 
os ſacrum, which will be accompanied with the debility I Ver! 
of all the muſcles juſt now named, becauſe of tier Wh 3 p: 
communication of nerves. If the foot cannot bor, Wi "tt 
it has its origin at the head of the tibiæus anticus in I the! 
the external head of the tibia, or in the top or middle I duc 
of the fibula, where the peronæus anticus riſes, or in Wl «ce: 
the laſt vertebra of the loins and os ſacrum, where tte firi 
crural nerve has its riſe. In this caſe allo all the ever 
muſcles laſt named will be affected too, F with 
lomit the other affections of the feet, as | © 2 


thoſe of the hands, becauſe their muſcles are not 
at any conſiderable diſtance from their inſertion, i ' 
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il their nerves come from the crural, as the other 
lid from the brachial nerves. | 4 
Theſe few inſtances among many others ſhew how 
it is to truſt the cure of the diſorders of 
cur body to one who is ignorant of its parts and 


An Eſſay on the improvement of medicine, by Dr. 
the Jon DrRuUMMonD ſenior, Prefident of the 

Royal College of Phyſicians in Edinburgh. Vol. 
I. art. 25. a 


BY accurate obſervations and juſt reaſoning upon 
them it is that phyſick can be brought to any 
degree of perfection; one of theſe is by no means ſuf- 
ficient for the purpoſe ; the greateſt maſters of reaſon- 
ing have often proved the moſt unſucceſsful inter- 
preters of nature, by neglecting to conſult nature her- 
ſelf, and overlooking the — obvious phænomena. 
heel On the other hand, many who have employed 
the themſelves in making obſervations of facts were utter- 
heir h incapable of putting them to the right uſe, or have 
In vot taken care to repreſent them in ſuch a way as 
po- do be uſeful to others. | 
ive BT It has been the misfortune of this art to be loaded 
oot WW with numbers of names to each diſeaſe, and minute 
t- nd {ubfile diſtirctions of them, by which a beginner 
ind WY 13 apt to imagine that each name denotes a diſeaſe 
very different from any other, and that he muſt learn 
a particular method of cure adapted to each; whereas 


, the matter was duly conſidered, it would appear that 
n theſe numerous lifts might be much abridged by re- 
de ducing many diſtempers to the ſame claſs. It is in- 
n Ceed ſcarce poſſible to find two caſes in any diſeaſe 
. ricky parallel; but it would be ridiculous from 


every accidental circumſtance in a caſe to diſtinguiſh it 

with a new name, when the principal ſymptoms are the 

e in innumerable caſes, and ſhew that they have 

common cauſe, ns ſame general indications, 
| 13 
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and therefore ought to be reduced to the fame cla, ime 
It would be of great uſe to ſtudents of medicine, tc 
accuſtom themſelves to form ſimple and diſtinct ide: 
of diſeaſes,” and in their firſt conſideration of them, to 
ſet aſide all the ſmaller differences and accidental cir 
cumſtances, and to ſearch out that which is of mof 
conſequence in any diſeaſe, and wherein it agrees with 
moſt others, Some examples will illuſtrate what I mean. fad: 
Authors diſtinguiſh an hæmoptoe into a geeat mam dvi 
ſpecies, ſuch as anaſtomoſis, diaireſis, diapedefis, rixis, C 
and diabroſis, and write a great dealof the different cauſa da, 
of theſe hæmoptoes, and of the ſigns by which they hav 
are to be diſtinguiſhed, which however are of very Ml but 
little importance; on the contrary, it would be mor il « 
for the advantage of a beginner, to conſider a hæmoptoe ig 
ſimply as a preternatural flux of blood, and as ſuch it I ae 
agrees with the hæmorrhagia narium, vomitus ſangui- deg 
neus, diarrhea cruenta, hæmorrhoides, mictus cruen- N 
tus, profluvium nimium menſium, &c. all which have har 
the ſame immediate cauſes, the ſame effects and con- the 
ſequences, and ſuggeſt the ſame indications of cure, 
viz. In the beginning, the quantity of blood muſt be Wl ® 
diminiſhed, and a revulſion made by opening a vein Bl W. 
in the arm, foot, &c. the velocity and rarefaction of Wl of 
the blood muſt be moderated by cooling medicines : WW ** 
And laſtly the dilatation or rupture of the veſſel muſt du 
be contracted and ſtrengthned by aftringents. Its © 
true that the ſituation and function of ſome parts from N 
which the blood flows, make the diſeaſe more danger. di 
ous, the application of remedies more difficult, and WW © 
their effects leſs certain in ſome hemorrhages than in 
others; yet the ſame method muſt take place in all ſo 
arid therefore the general ſtile of this claſs of diſcaſss i 0 
. Blight to be hæmorrhagia; and it would be as need. of 
| Teſs to treat of each of them as a diſtinct diſeaſe, as f Vi 
would be to diſtinguiſh the rheumatiſm into as great 4 
variety, becauſe it ſeizes on the neck, arm, hand, leg, 
foot, &c. 
Riverius reckons above thirty different kinds of 
fevers, and Sydenham has increaſed them to double 
that number; but certainly phyſicians have * x 


-. 
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bmething common to all theſe diſeaſes, which made 
hem denominate them fevers. The conſideration 
therefore of this which conſtitutes a fever (which upon 
x:mination will be found very ſimple and obvious) 
with its true cauſes and genuine effects, will give 
4 more juſt and clear notion of the diſeaſe, and lead 
with to a more rational practice, than all that has been 
nean, fad: And it will appear that the moſt natural and uſeful 
many diviſion of fevers is into continued and interrupted. 
rixis, Opthalmia, angina, and phrenitis, peripneumo- 
auſs I na, pleuritis, hepatitis, nephritis, rheumatiſmus, &c. 
they have all the ſame charaRteriſtic, and differ in nothing 
very but the part affected. | 
nore Carus, cataphora or ſubeta Avicennæ, lethargia, coma 
ptoe Ml vigil, or typhomania Galeni, paraplegia, hemiplegia, &c. 
ch it MY are only different ſpecies of the apoplexy in a leſſer 
gui. degree. 
ett» Anaſarca, leucophlegmatia, hydrops aſcites, tym- 
are panites, hydrocele, &c. differ ſo exceedingly little that 
-on- WI they ſcarce deſerve retaining ſo many pompous names. 
ure, Some authors have diſtinguiſhed diſeaſes from their 
be cauſes, though theſe do not alter the ſymptoms or 
ein method of cure. Morton reckons among the ſpecies 
| of of phthiſis thoſe proceeding from a diarrhcea, dyſen- 
es: ter, gonorrhœa, hæmorrhage, and from forty other 
ut diſcaſes; and perhaps there are thouſands of remote 
tis WW cauſes more which can produge a conſumption, with- 
out vatying the common immediate cauſe of the 
diſeaſe, or the method of cure, and therefore are needleſs 
to be enumerated. 

Theſe few examples may poſſibly give the hint to 
ſome abler pen to undertake a thorough reformation 
of uſeleſs names, to which if they pleaſe to tack receipts 
of extravagant length (a), I am perſuaded they would 
very effectually promote the art of healing. 

But I would earneſtly exhort all phyſicians, to. be- 
ware of falling into the oppoſite fault, of preſcribing, 
when they have only learned the general name of the 
diſeaſe, without having exactly and carefully examined 


ld) Fe ſome attempts to this end in the Pharmacopezia Refor- 
LI 4 | all 
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all the circumſtances both of the patients and of the 
diſeaſes; for I am convinced, there is ſo little hopes of 


obtaming any univerſal medicine to cure all diſeaſe, A 
that there is not any medicine proper for any one dif. freq 
eaſe, in all ſtages of it, and to all patients. As a proof i ner 
of this, I ſhall curſorily mention examples of ſome of om 
the moſt common diſeaſes, where a particular form Wl de 
of practice generally prevails; and ſhai! chuſe out fuch WM auſ 
as ſerve to illuſtrate the ſeveral neceſſary circumiiauces 1 


taken notice of in the article of morbid caſes. ohe 

Suppoſe two perſons ſeized with an apoplexy, one ut 
is a full-bodied -vigorous young man aſter a debauch, Wl the 
the other an old feeble perſon, ſubje& to catarrhs, WM .C 
Bleeding plentifully muſt be the principal thing to be Wl anc 
depended on for the cure of the firſt, although tis WM exe: 
method would effectually deſtroy the other, who muit bre⸗ 
be treated with every thing which ſimulates, and 

A rigid old man and a healthy boy are both ſcized Ml beat 
with an inflammation tending to a gangrene in ther Ml the 
extremities z evacuations and topical emollient appli- Wl whi 
cations are proper for the boy, cordials and topical ¶ tho 
antiſeptics for the man. lait 

A man and a woman-of middle age, healthy and the 
vigorous, are, without any previous remarkable ſymp- WW nes 
tom, taken with a ſmall hæmoptoe; the man is let the 
blood plenticully, kept cool with a low diet, and has Bil eac 


aſtringents given him; the woman being near the 1 
time of her menſtrua, is to have this natural evacuation WW niſi 
forwarded. 25 pat 


Two perſons of the ſame ſex, and equal age, one 
brought low by a diſeaſe, the other plethoric, catch an po: 
ague at the ſame time; the plethoric perſon requires are 
bleeding, and other evacuations z the other muſt be fo 
ſupported by a nouriſhing diet and cardiac medicines. les 

Two men of equal age and ſtrength, one of whom F 
has lived temperately and ſoberly, the other has ever) 
day drunk plentifully of wine, are both ſeized with 
fever; the firſt is kept ſucceſsfully with cooling emu 
ſions, the other muſt have an allowance of wine; 


for uſe them in the reverſe way, the temperate jr 


and OBSERVATIONS 457 
vill have his fever unſufferably raiſed, and the other 
ill become quite diſpinted. | EM | 

A child has complained of pains in his belly, ſhrieks 
frequently, grinds his teeth in his fleep, and has for- 
merly paſſed worms in his ſtool ; a man has been ſeized 
ome hours with a fever; both fall into epileptic fits, 
which are to be cured in _ removing their 
cauſes, and therefore require very different treatment. 

Two perſons brought low, one with a fever, the 
oher with a palſy of ſhort ſtanding, are taken each 
vith a tertian ague; the firſt is to have the ague ſtopt, 
the other is to bear it as long as poſſible. | 

One man has been nigh exhauſted with loſs of blood, 
mother has lived too fully for ſome time; both after 
exerciſe complain of a great anxiety and difficulty of 
breathing, with a faintneſs, inability in their limbs, 
and trembling all over their body; they poll do not 
beat ſtrong, and all the perceptible difference is that 
the arteries of the latter feel hard and firm hke a cord; 
while the former's pulſe is ſoft and makes no reſiſtance z 
though the appearance in both is the ſame, yet this 
lait circumſtance, and the preceding hiſtory determine 
the diſcaſes to be oppoſite z the one is from the empti- 
nels of the veſſels; the other from a plethora z and 
the method. of treating them is direQly the reverſe of 
each other, 

No rule is more general than that of bleeding in pleu- 
nes; but if in the fifth or ſixth day of the diſeaſe the 
patient coughs up pus, blood letting is hurtful, 

The common practice in the beginning of the ſmall- 
pox or meaſles is to let blood; but if the exanthemata 
re pale, the pulſe low and flow, without any oppreſ- 

n at the breaſt, cardiacs are of ſervice, and venæ- 
ſection dangerous. 

Authors forbid letting of blood in a dropſy; yet ſup- 
poſe a ſtrong man, after overheating himſelf and drinking 
great draughts of cold drink, to have his belly ſud- 
denly diſtended with water; and upon this a great 

culty in breathing follows, and all his veins grow 
gd; be muſt be blooded, otherwiſe his diſeaſe will 
increaſe, and the circulation of the blood in the lungs 
vil at laſt be entirely ſtopt. To 
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Io eure the jaundice ſafely in a plethoric perſon, 
_ eſpecially if attended with an inflammation of the 
| hier, it is neceſſary to begin with taking blood, con- 
trary to the general rule in this diſeaſe. 

In the ſame manner, violent hyſteric ſymptoms oc. 
caſioned by the over-fulneſs of the veſſels preventing 
the menſes to flow, are only to be removed and the 
menſes to be brought on by blood-letting, notwith- 

ſtanding the general maxim of making no evacuation 
of blood at this critical time. 

In ſhort there is no diſeaſe, nor any medicine ſo 
univerſally uſeful in it, but I can ſhew caſes where 
that medicine would be very improper. Therefore the 
rational phyſician will lay the foundation of his prac- 
tice on reaſon and experience united. 


The experiment of cutting the recurrent nerdei 

carried on farther than has hitherto been done, in 

a letter from Dr. GEORGE MARTINE PH. 

fician at St. Andrew's to Mr. Monko, P. 4. 
Vol. II. art. 8. 


N the early times of phyſick, the doctrine of the 
brain and nerves was little known; at length 
hy ſicians begun to diſſect with care, animals boti 
ing and dead; and then found that by cutting ot 
compreſſing a nerve, the parts on which it was beftowed Wi the 
became motionleſs: The truth of this might be proved 
on any nerve, but the moſt remarkable inſtance is the 
making an animal dumb by tying the nerves near tle 
windpipe 3 thoſe who firſt made this experiment, in 
ined that the animal became comatous, which eff 
they aſcribed to the obſtruction of the paſſage of the 
vital blood, from the heart, by the arteries, to the bra; 
but in Ruffus's time this effect was found to ariſe fron 
the ligatures mage on the adjacent nerves; and Galen 
proved, that tying the arteries occaſioned the who 
veſſels at the fide 6f the trachea to be ſuddenly ſwellec 
which proceeded from intercepting the influence ot l 
nerves on the larynx, and found that theſe * 
— 2 
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ame from the par vagum, and paſſing up along each 
— wn were expended on the part above 
mentioned: He in the midft of a publick aſſembly 
proved the truth of this; which was hkewiſe confirmed 
by the following accident : An ignorant ſurgeon in extir- 
pating a tumor naw ag; tr neck, cut one of theſe 
nerves, upon which he loft half the ſtrength of his 
yoice, but he eſcaped better than another child, who 
was left quite dumb after the like operation, both the 
nerves being divided. This experiment of cutting 
theſe nerves, was alſo confirmed by Veſalius (a). 

About twelve years ago, I made the experiment in a 
pig which anſwered exactly; therefore I cannot apree 
that the voice would not be entirely loft, though 
both the recurrent nerves were divided, whilſt the ſu- 
perior branches ſtill ſupply the larynx ; indeed Galen 
taught an inoſculation of the recurrent, with the ſu- 
perior branches of the 8th pair, which was copied by 
Maſſa, Euſtachius, and Willis; but I could never find 
nerves diſtributed to the larynx, but from the recur- 
rents, When the voice is thus loſt, a doubt may a- 
ne, whether the animal after ſome time may not re- 
cover it again. To put this out of all doubt, I made 
the experiment on a young pig: After cutting the 
nerve on one fide, the voice was only weaker ; but 
upon cutting that on the other fide, the animal 
became quite dumb; but you might ſee plainly, by 
the motion of the thorax, that he endeavoured to 
make a noiſe. He ſucked, and ſeemed well for ſome 
Gays, and though he could make a little grunting, he 
could never ſqueak, but breathed as though the glottis 
was too wide. 

This diſorder increaſed, and by degrees he loſt his 
firength and appetite, and died in ſeven weeks after. 
Upon diſſecting the pig, 1 could not find that the la- 
Jux had ſuffered any great change, but the orifices of 
the ventricles were relaxed, and the membrane of the 
glottis inflamed on each ſide. 

It is plain the ancients well knew, that the voice 


fa) Hum, corp. Fab, vii. 19. p. 571. 


depended 
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depended upon a proper of the glottis, for 
the author of the treatiſe de voce & anhelitu, ſays, 6 
inſtrumenta vocis ampliſſima eſſent tunc vox deftrue- 
retur, So we conceive, that when the recurrent nerves 
are cut, the glottis will ftand always „ and be in- 
capacitated from being ſhut at the will of the animal, 


_ Obſervations concerning the placenta, the two ca- 
vitres of the uterus, and Ruyſch's muſcle in funds 
uteri; by Dr. TxoMAs SiMsoN, Chand 
Profeſſor of Medicine at St. Andrew's, in a 
letter to Dr. Fobn Pringle Phyſician, and Pri- 

feſſor of Ethics in the Univerſity of Edinburg). 
Vol. 4. art. 13. 


s HE placenta has generally been looked upon as 
an original part among the ſecundines ; but, 
from obſervations, it ſeems to have no place in the 
ovarium, nor in the uterus, till once the ovum be- 
comes contiguous to the fundus; at which time, every 
part contiguous becomes really placenta, which is the 
whole of the chorian, except that ſmall portion which 
hes contiguous to the cervix; ſo that at firſt the pla- 
centa involves the whole embryo, except ſo much 25 
Joins to the paſſage from the fundus to the cervis, 
where ſometimes one part, and ſometimes another, 
of the ovum happens to fix; and conſequently ſome- 
times one part, and ſometimes another, is placents, 
which is vaſtly larger than the membranous part at it's 
firſt; appearance. Heifter (a) has given us the 
diſtin& account of this affair, and elegantly repreſented 
a foetus of three months, included in its integumentꝭ 
He tells us, that the conception was almoſt quite fur 
rounded with ſuch a ſet of vaſchlar fibres as he has f. 
preſented, in the lateral and under-margin of tus I 
gure, but that he had ſcraped ſo much of them off a 
to give a view of the foetus through the membrano 
part, | 0 
la) See the fourth edition of his anatomy, fig. 27, Thy 
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This conception ſeems to have every thing in its 
natural ſtate; whereas, theſe early conceptions are ge- 
erally more diſguiſed, either by 'ying longer in the 
uterus, or being more ſqueezed when diſcharged ; and 
thus they are found without the embryo, and having 
the fibrous excreſcencies obliterated ; ſo that Ruyſch 
took them for clotted blood (a), -_ to Harvey (b) 
appeared like ſo much jelly. This appearance I 
hdr opportunity of — A lady miſcarried 
about the third month, with a t effuſion of the 
behia 3 which gave me reaſon to ſuſpect that the after- 
burden was ſome time looſe in the uterus, before it was 
diſcharged: The whole conception was about the 
bigneſs of a gooſe· egg, and uniform through its ex- 
ternal ſurface, which had ſomewhat the appearance of 
agelatinous ſubſtance : But ſcraping upon this, I found 
it much of the ſame fibrous thick texture, as the after- 
burden in the aſt months, till I came as far as the cho- 
non, from whence I ſcraped the fibrous part all round, 
loas to leave it a pure clean membrane, ſuch as what 
Ruyſch mentions as the only inſtance wherein he did 
not find the placenta involved with blood; which I 
think gives juſt ground to ſuſpect, that the fibrous 
part had been torn off, which might eaſily have 
happened in that tender ſtate, When I came to 
the membranous part, I ſaw diſtinctly the fibrous 
part every way inſerted into it; nor did I, through 
the whole circumference, find the leaſt difference as to 
the marmer the fibrous part was attached to the mem- 
ſo as to ſuſpect one part for placenta more 
than another. Only at one part I found a ſmall ſlit, 
which led into the membranous bag into which the 
ſhoulders of an apoſteme lancet would have had diffi- 
culty to have entered. When I opened the bag fully, 
there was nothing in it of fœtus or humour: Only to 
one part I found hanging about an inch of the umbi- 
lical cord. 5 | 
This gives a diſtin notion of Galeatius's caſe ; of 
a) Obſerv. 
E 2. ne Theſ. 6. N. 40. (b) De 
” 2 : his 
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his ſaceulus and adhering ficſhy. ſubſtance, which k 
could not diſtinguiſh from the placenta ; and ſhow de. 
that the embryo had been ſqueezed through the ape. ilgocu 
ture found in the 2 22 How theſe aperture 
happen, ſo as ta allow the ſmall embryo to paſs then I ider 
which we may ſuppoſe to take place frequently, fince 
Ruyſch tells us the embryo is frequently miſſing (a);) Nea. 
may eaſily be underſtood on my hy potheſia, that the iſſuer 
part of the ſecundines next to the cervix, where they Ne 
are not Contiguous to the fundus, keeps always mem- or p 
branous, and has nothing to ſupport it; ſo that i 
muſt eaſily yield, and being deſtroyed, the part which Wi take 
is covered muſt appear only as a flit. All thele cal 
are mola's with La Motte (b), where the {mall men- 
branous part is torn, and the water and embryo di- ¶ cho 
charged, which happens frequently; and this probs 
bly has given ground to the numbers of mola's which ber. 
we have recorded, and occaſion of their being di- ¶ duc 
ſtinctly treated of by almoſt every writer ia midwifery, ¶ ac 
who have given us ſtrange accounts of them, beef 
moſt obſervators concur as to the placenta ſurround- 
ing the embryo for the firſt two or three months, ſo Wl ©) 
it is generally agreed upon, that it is ſtill leſſer in pro- 
portion to the membranous parts of the integuments, 
the nearer they come to the ninth month. Blaſus Wh bote 
obſerved, that the placenta covered almoſt the whole Wi dhe 
embryo in the fourth month. This placenta hat WWW = "+ 
much the appearance of that deſcribed by Heiſter, and 
its proportion to the membranous parts is agreeable to 
Ruyſch's repreſentations. I lately ſaw a miſcarriage 
twins, the firſt of which came away without its ante Wl e 
guments, and the other with them, all entire, in the 
midſt of the waters, alive, though but of five mont Wl *** 
In both, the placenta was much of the ſame exten 8p * © 
with the membranous part, and not inferior to what ! 
is at full growth: So that for the four laſt months the 
placenta is obſcure, but that of the membranous pan 
conſiderable, being at leaſt five times larger than © 
placenta at that time. 


(a) Theſ. vi. num. 81. (t) Des accouchemens liv. 1. 7 Fail 
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From the hiſtories already quoted it appears, that 
de whole ſurface of the ovum, which is at firſt conti- 
ou to the cavity of the fundus, is in fact placenta z 
jor further confirmation of which doctrine, I ſhall con- 
6der the riſe of the placenta in other animals, | 
la animals, where the ovum has its ſupplies by 
means of cotyledons, which are original parts in the 
uterus or its horns (a), it is evident, that ſuch parts of 
the chorion or furface of the ovum become caruncle 
or placenta, as come in contact with the cotyledons, 
ind theſe only: In the hind, in whoſe uterus Harvey 
takes notice of ten cotyledons, there are exactly ſo 
many caruncles upon the chorien, and of the {ame ex- 
tent and figure: In ſheep and cows, round whoſe 
chorion Need ham has found ſixty, ſeventy, eighty 
cotyledons, the caruncles always correſpond in num- 
ber and ſhape 3 a clear proof that the caruncle is pro- 
duced upon the chorion by the influence of the coty- 
ledon, In mares and (wine, all the time the ovum 
keeps diſengaged from the uterus, nothing fibrous or 
like a caruncle appears upon the chorion z nor do the 
cotyledons appear, but upon the conception coming 
in contact with the uterus, the cotyledons are ſeen, 
and caruncles anſwering to them (b). The ſame thing 
holds in thoſe animals who have particular cells along 
the hornsfor receiving and nouriſhing the ovum ; fuck 
8 rats and mice, in which the ovum is joined to the 
cell by mediation of one cotyledon 3 upon their inve- 
there is but one caruncle exactly ſhaped like 
the cotyledon : But in dogs and cats, and ſuch like, 
where there is a particular cell fitted for the ovum, 
vithout the mediation of a cotyledon, the placenta is 
exactly of the ſhape of the cell, which is a portion of 
a cylindrical tube; and the cell being open at both 
lides, the membranous part extends itſelf to them: 
So that in theſe creatures the placenta appears as a 
belt round the chorion. And as in the ſeparatiun of 
the human placenta, blood always appears, ſo it does 


J Ad finem Thef. 5. Arcul. 3. Ruyſch.  (b) Need ham 
nbriotom ia. * n 1 : 


Wy 
+ R 
9 5 
e 


464 MEDICAL'ESSAYS 
in them ps the ſame occaſion; but not in animals 
with cotyledons, except the cotyledons be brought 
away with the caruncles as I have ſeen frequently in 
cows: So that the cells, in which the ovum fixes 
without cotyledons, are prepared for the engraftment 
of the ovum, in the ſame manner as is the fundus of 
the human uterus; fince, as in them; all become 
| emmy contiguous to the cells, and that part mem- 
ous which extends beyond them. And thus in um 
all animals, it is manifeſt, that the fibrous part of the un 
ſecundines or placenta is owing to the ſoil ; there is a Wcun 
proper ſoil for ſuch * —— in every animal, Moft 
though prepared in a different way. There are other N plac 
material conſiderations, which add to the force of our Wl or f 
arguments. By this doctrine of ours, it follows, that the 
when two or more ova arrive at once at the cavity or Wl the 
fundus uteri, all their placenta's will be confined to it, ¶ cavi 
and conſequently will only take up the ſpace ordina- by 
rily poſſeſſed by one; and all of them being contigu- Wi the 
ous and taken together, will be of the ſhape of the Wh are 
ſingle placenta, This is a neceſſary conſequence of Wi und 
what we have advanced, and I refer to practitioners, Wl vel 
if in births where there are more than one at a time, cent 
they do not find either all the placenta's together, or Wi ho: 
marks of their having been contiguous. In the 
of twins before-mentioned, I obſerved the place where Wh that 
the two had been contiguous, and evidently ſaw marks Wl ted, 
of theit being torn away from one another by violence. Wi and 
In others, which I conſidered this in, when the in- 
fants had come to their full time, though I ſaw not 
ſo much marks of violence, yet I eafily diſcerned the 
fdes of the placenta's which had been contiguous: 
But inſtances where they come away ſeparate are nd 
ſo frequent as thoſe where' they come away united: 
And this holds where there are three or four 
dren at a birth, of which we want not exam 
Thus la Motte (a) has two inftances of three at a bin; 
in one of which, the placenta's were 12 par? togethe! 
as one; in the ſecond, two were joined, and the thi 
(a) Ibid. chap. 42. cant 
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ume away by itſelf. Mr. Saviard (a) gives us two 
dumples exactly parallel. Vieuſſens, in his treatiſe 
upon. the uterus, tells us, that he ſaw an inſtance 
yhere the three were in one, though their boun- 
daries were moſt diſtinct. Luca Shræckius gives an 
count (b) of four produced at a birth; all of whoſe 
pacenta's were combined as one, though ſeparated by 
certain furrows into four each of which had an 
umbilical cord, which is always the caſe where diffe- 
rent -placenta's-are thus combined. The whole cir- 
cumſtances argue for what I advanced, that every part 
of the ova which lies next the fundus uteri, becomes 
placenta ; and if at once there are received two, three 
or four ova, then ſo much of every one as touches 
the fundus becomes ' placenta ; and of neceſſity all 


the placenta's muſt be contiguous, they filling up the 


cavity of the fundus exactly amongſt them. And as 
by the light I have ſet the placenta in, we ſee how 
the placenta's are always crowded together, when there 
are more than one at a birth; ſo from it we come to 


underſtand how, in caſes where there is but one, as 


vell as where there are more, the place of the pla- 
centa into which the umbilical cord is inſerted, 
ſhould be altogether uncertain; for the ovum with 
the embryo attached to it, landing at the fundus, 
that part of it into which the umbilical cord is inſer- 
ted, will anſwer ſometimes to one part of the fundus, 
and ſometimes to another, there being nothing to de- 
termine the looſe egg into one poſture there more 
than another. If we ſuppoſe then the part of 
the ovum into which the cord is inſerted, fixed at the 
moſt vertical part of the fundus, and that all of it be- 
comes placenta contiguous to the fundus, then it is 
Plain, the cord will be found at the center of the pla- 
centa. But if we ſuppoſe that the part of the ovum 
with the cord fixes near to the boundary of the fundys 
and cervix,. then the cord muſt be at the circumference, 


(a) Nouveau recuei) I'dblervetions num. $2. . Miſcell, 
N. curiof, dec. 11. an. 2. obſ. 9. p. 25. 2 


„ 4 - * 
Mm 1 . as 


Co 


— as _—— l 


466 MEDICAL ESSAYS. 
as | have ſeen it ſeveral times, and in one caſe of twins, 
where the placenta's were both united, both cords 
were inſerted within half an inch of the circumference 
of their placenta's. I have ſeen it in a variety of places 
of the area different from the center; in which caſes 
the inſertion of the cord had got a different place of 
the fundus to ſettle in form the other two. So that 
all theſe phænomena become moſt plain and intelli 
gible upon admitting our hypotheſis, and are moſt cer- 
tain proofs of its authenticity. There is one thing 
follows from this doQtrine, which perhaps will be ſome- 
what debated, which is, that extra-uterine conceptions 
can have no placenta, Authors give no inſtances to 
the contrary: They indeed ſpeak, as if they had no 
doubt but they ſhould have had them. But this ſeems 
to have ariſen wholly from prejudice ; for upon ex- 
mining into the diftin& cafes, we have no ground to 
reckon that they had. What I have yet met with on 
this head, rather confirms my doctrine than oppoſes it, 
that the fundus uteri is a place peculiarly fitted for the 
growth of the placenta, as well fitted ſoils encourage the 
growth of the roots of trees and ſhrubs, many of which 
are propagated by the branches, however placed; ſo 
that every part of them ſeems equally fitted to be root 
or branch. Againſt this doctrine, of every part of the 
-chorion becoming placenta which is contiguous to the 
fundus, it may be urged that ſometimes in the middle 
of the placenta there have been found membranous 
portions. But ſuch examples as theſe rather add than 
detract from the force of my arguments; fince by them 
it would appear, that what is placenta was original) 
membranous. 
I muſt next conſider whence the cavity is formed, 
which in the laſt months contains the infant, the 
greateſt ſhare of the waters, and all the ſecundines 
except the placenta : For fince the placenta poſſeſs 
all the fundus, the reſt of the cavity, which conti 
the other parts, muſt ariſe and have its formation fron 
ſome other part; the uterus has, contiguous to the 
fundus, another cavity, the cervix ; contguon, 4 
5 2 W 
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which we obferved the ovum membranous. So that 
fince the fundus does not diſtend beyond the placenta, 
the reſt of the cavity at the laſt months muſt ariſe 
from the cervix ; and agteeable to this the os tince 
then opens into one uniform cavity, where cervix and 
fundus are confounded together. And thus Devens 
ters figure of the uterus immediately after child-bed 
s of a globular ſhape, comprehenGing both fundus 
and cervix ; and from what Veſalus, Ruyſch and De- 
yenter obferve, concerning the poſition of the round 
ligaments and tubes of the uterus (a), in the firſt and 
aft months, it is manifet that the uterus does not 
diſtend equally in all its parts: For not only theſe ap- 
pendices of the uterus keep very near to the os tincæ, 
ſo that the greateſt part of the bulk of the uterus is 
above them towards the laſt months, but thoſe upon 
the one fide are much lower than their neighbours 
upon the other. So that we muſt ſuppoſe the uterus 
toextend ſometimes to one fide more than to another. 
And from this it muſt follow, that ſometimes the pla- 
centa will be found in one place of the cavity, and 
ſometimes in another ; and not as Ruyſch and Deven- 
ter maintain, always fixed at the vertical part. In ati 
uterus I faw with Dr. Douglas, where the ſecundines 
were till in fitu, the placenta was wholly to a fide; a 
certain proof againſt their authority. But however in- 
conſtant the uterus be, as to the manner of its diſten- 
hon, this is certain, that the placenta inviolably ad- 
heres to the cavity of the fundus ; with this it is in- 
grafted, and can never ſhift its place. And therefore 
as we allow that the placenta is found ſometimes in 
the lateral parts of the uterus, ſo it is a fign that the 
uterus has diſtended much more on one fide than 
another : And this ſeems pretty much confirmed by 
the obſervation of ſuch as have been frequently preg- 
nant, ſome of which have been ſenſible, that the bulk 
of the uterus, in one courſe of pregnancy, has had a 


(a) Veſal. lib. 5. eap. 15. Ruyſch. Theſ. 8. n. 3. not: 2. De- 
veutr, Ars obſtetr. cap. 9. fig. 4. N | 
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very different ſituation from what it has had in a- 
other. 

- Ruyſch, in examining into the ſtructure of the par 
into which. the placenta was fixed, found, that the 
fibres were concentrical, runningin ſomething of a circu- 
lar courſe, and placed at the fundus uteri. But he 
ſeems to take the fundus in a different ſenſe from what 
we have done; he meaning by it the uppermoſt and 
moſt vertical part of the capacity of the uterus, when 
in its enlarged ſtate ; whereas we ſtrictly underſtand 
by it the cavity which Morgagni deſcribed under that 
name, in his third figure of the firſt of his adverſari, 
And by what we have advanced we reckoned it de- 
monſtrated, that this fundus in its whole extent, makes 
up what Ruyſch called his muſculus uterinus, this being 
the part to which the placenta infallibly adheres in all 
caſes : So that what Ruyſch obſerved of the circular 
courſe and centrical poſition of theſe fibres, in the en- 
larged ſtate of the uterus, muſt inſtru us in the 
make and ſtructure of that cavity; that it has it 
fibres diſpoſed in a circular courſe, having the molt 
vertical part for their common center, being in mini. 
ture, that very courſe of fibres Ruyſch has deſcribed 
as one muſcle, and repreſented as ſuch in his tractatio 
anatomica de muſculo in fundo uteri; where though 
he has repreſented none of the fibres as a compleat 
circle, yet they are all circular, keeping the courſe we 
have defined : In that tract he ſpeaks, as if part of 
the placenta did not anſwer to the muſcle in ſome 
caſes, but tells us no inſtance where he found it 6 
From our account of things, the placenta can never 
be found ſeparate from this muſcle, which original 
was the whole of the cavity of the fundus uteri, . 
which the ovum inevitably fixes. In the enlarged 
Rate of the uterus, the fundus anſwers well the office 
of a muſcle, in ſeparating the placenta : For the pl 
centa of itſelf contracts not, and therefore on the con. 
tents of the uterus being diſcharged, and fo the over 
ſtretched fibres left at liberty, theſe circular ones, it 


tached to the placenta, in contracting, muſt * - 
—_ placen 
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placenta and leave it looſe, which is the office Ruyſch 
alotted to it. And as he has deſcribed this part very 
concave and hollow, I make no doubt that thoſe who 
ſe the uterus immediately after delivery, will ſee this 
cavity forming by itſelf, as it has appeared to Ruyſch. 
What confirms me in this notion is, that on managing 
an adhering placenta, I have found it included in a 
diſtin pouch by itſelf ; which particularly happened 
in a caſe where there were twins, and where the ſecond 
child was ſo included in this diſtinct cavity, that after the 
delivery of the firſt, when I was ſearching for the 
placenta, not ſuſpeRing twins, I felt no more of the 
cond than part of the head, though now I was in 
the region of the ſpleen; and before this place there 
was a large vacancy between it and the os tincæ: 
After I had made way for the child, I had occaſion to 
bring both placenta's, though they were diſtinct, from 
the ſame cavity, which was contracting very faſt. If 
| had not had a particular notion of the fundus at that 
time, I ſhould have been ready to have ſuſpected an 
uterus divided in two, or an uterus with horns. Since 
that time, I was called to a woman who continued in 
very hard labour, though delivered of her child, and 
whoſe belly, immediately above the os pubis, was 
bulky and hard: I got eaſy acceſs into the uterus, 
which was hard and inflamed all round its cavity, and 
part of it forced down below the os pubis into the va- 
na; which certainly was the occaſion of the labour: 
But ſomewhat to the right fide above the pubis, I was 
ſenſible of a diſtin cavity, which two or three fingers 
had difficulty to enter. This I reckoned the fundus 
taking its proper form by means of its circular fibres; 
Which, according to what we have ſhewed from Ruyſch, 
ae to be diſtinguiſhed from the other parts of the 
uterus in its enlarged ſtate, From all which hiſtory, 
the deſign of parting the uterus into an upper and un- 
der cavity is manifeſt, the firſt being deſigned for the 
convenient ingraftment of the placenta into one cer- 
tan place of the uterus, and the other for receiving and 
Bring place to the membranous part of the ſecun- 
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dines : By which -contrivance, the muſculus Ruyſeh; 
and placenta muſt always be together, and the mem. 
branous part of the ſecundines muſt always be conti 

guous to the os tincæ. 
I ſhall conclude with one ſuppoſition relating to the 
lobulous ſmall bodies ſcattered through the whole 
— of the cervix; and that is that they ſecrete x 
mucous hymour to keep ſeparate the membranous part 
of the ſecundines and the contiguous cervix. It was 
moſt convenient that they ſhould be kept from 
uniting z and nature, for this end, in other places, ha 
contrived ſuch a ſet of ſmall glandular bodies; ſo that 
it is natural to ſuppoſe they may be employed the 
fame way here: For, in pregnancy, the inner ſurface 
of the cervix is ſo dilated, as to be of equal extent 
with the membranous part of the ſecundines, and dt 
conſequence, theglandular bodies will be proportionally 
ſcattered through that yu and, in their moſt en- 
larged ftate, come to ſupply that great quantity of 
mucous humours which flow from women near the 
time of the birth : Which muſt certainly flow from 
the whole bounds between the membranous part of 
the ſecundines and contiguous part of the uterus, and 
ſo lubricate much the os tincæ, as Sanctorinus would 
have them, whoſe account of this part, both as to the 
largeneſs of the cervix toward the birth, and the di 
al of theſe glandular bodies, agrees with our hypo- 


theſis (a) 


(s) Chſery. Anat, cap. 11. 5. 9. 
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fn Efſay towards diſcovering a ſafe remedy for 
difolving the ſtone ; by RopBerRT WuyTT, 
M. D. Fellow of the College of Phyſicians at 
Edinburgh. Vol. v. art..69. 


HE difficulty attending a courſe of Mrs. Ste- 
phens's medicines is fo great, that ſeveral, after 
taking them for many months without any benefit, 
have ſubmitted to be cut, rather than go on any longer 
with a medicine ſo extremely nauſeous, and which 
had greatly increaſed their pains, without bringing any 
tent i thing away (a). 
d of Dr. Hartley (b) has endeavoured to remedy this 
ally Bi by leaving out the ſuperfluous part of her compoſi- 
en- dos, yet the egg-ſhell-powder is ſo nauſeous, and the 
y of WM quantity of ſoap fo great, that few will continue to 
the WH take the medicines even thus reduced for any conſi- 
rom Wl derable time. 
t of It appears from Dr. Hartley's (c) account, that the 
ad powder which Mrs. Stephens uſed long before ſhe gave 
ud ſoap in any quantity, is no other than lime; and from 
the che experiments of Mr. Hales, that quicklime is the 
di only thing which gives virtue to her compoſitions. 
po- Hence it was probable that lime-water would prove a 
good diſſolvent for the ſtone ; and it is reaſonable 
to expect great benefit from it; for by its means the 
virtues of a greater quantity of lime may be ſafely con- 
veyed into the blood. In ſoap the lime bears an in- 
conſiderable proportion to the other ingredients, (d) and 
m 4 of 
(a) Dr. Jurin's caſe, p. 4 and 8. (b) See his ſupplement to 


the view ol the preſent evidence. e) Hartley's 1 meat the 
preſent view p. 4 CIA 


(]) In England they make ſoap with a lye of potaſh and 
quicklime, boiled up with fat and oil to a proper conſiſtence, 
and it is upon the ſuppoſition of Alicant ſoap being alſo made in 
was manner that Mr. Hales's experiments moſtly proceed; for 
aving found a lye of potaſh and quicklime to diſſolve the ſtone 
more quickly than any thing except ſpirit of nitre, it was reaſon- 

| able 
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of the powder greatly weakened by being expoſe 
ſixty days to the air, only a few ſcruples are exhibited 
a day, and it is probable that even this, for want of 
being ſufficiently diluted, has been the occafion of great 
heat and uneaſineſs in many people's ſtomachs, It 
has been found by experiment that lime-water wil 
diſſolve a ſtone, and therefore it is ſomewhat probable 
that it would ſo far medicate the urine as to enable it 
to diſſolve one in the bladder. But hypothetical rea. 
ſoning on the virtue of drugs is unſatisfactory; the 
effects of lime - water therefore will beſt appear from 
the following hiſtory : - 

Mr. David Millar of Kirkaldy, about 60 years of 
age, had been often diſtreſſed by ſtones paſſing from 
the kidneys to the bladder fince the year 1704 ; ſome. 
times he 14 had ſevere fits of pain once or twice in a 
year, and ſometimes but once in two or three years, 
and theſe from two to fourteen days continuance, but 
in a few days after theſe fits, he voided ſtones, til 
June 1740, when after a painful fit, the ſtone arrived 
at his bladder; but all his endeavours to make it pals, 
as riding, walking quick, jumping and drinking plen- 
ty of _ 4iquors were in vain. For half a yer 
after this he was troubled with frequent obſtructions 
in making urine, although without any great pain, ex. 
cept in voiding the laſt drops. Since March laſt (1741) 
upon riding or walking a mile or two, his urine was 
mixed with blood. From January he could not fe- 
tain his urine, which went from him every eight ot 


able to expect that ſoap, of which this conſtitutes ſo conſiderable 

rt, ſhould be poſſeſſed of a diflolving virtue likewi'e : But ] have 
— inſormed by a gentleman of undoubted credit, Who was at 
Alicant in Valencia, where the beſt ſoap is made, that there 15 10 
quicklime uſed in its compoſition, but inſtead of it only lime. 
water, which, together with the alcaline ſalt, got from the aſhes 
of the herh kali, and oil of alives, is boiled in large cald!0% 
till it acquires a proper thickneſs, when they pour it out on a foo! 
and before it hardens, cut it into bricks. See alſo Lemery's didti- 
naire de drogues p. 485. Savon eft une compoſition faite avec 
** Phuile d'olives la plus groffiere, de Pamidon, de J eau de cha. 
& de la leſſive tirèe de cendres du k1ili.” The ſtarch, he ſay 
afterwards, is only ſometimes added, in oxder to make the ſoap 
whiter and turn iconer thick. the 
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ten minutes with ſtimulating pains z yet ſometimes he 
ited BW had, after keeping warm and ſweating, intervals of 
t of N caſe for a day or two. In May 1741 he began to take 
reat WW half an ounce of ſoap every day; in the end of July 
It be increaſed it to an ounce, and in the beginning of 
wil Wi September to near an ounce and a half; but his pain, 
ble bloody urine, and inability to retain his urine ſtill con- 
it tinued. In the end of September, I adviſed him to 
Qa- drink with his ſoap a pound of lime-water, and to in- 
the Wi creaſe it gradually to three pounds a day, and to drink 
om no more of other liquors than was neceſſary to quench 
his thirſt, In five days he began in ſome meaſure to 
3 of Wl retain his urine, and bis pain and bloody urine after 
om Wl exerciſe decreaſed. November 13th, he walked fix 
ne. miles, yet retained his urine for ten hours together, 
and then voided it without pain or blood. 


rs, November 1 5th at night, trying to make water, he 
ut found a ſtone entering the urethra, and obſtructing it, 
il which it continued to do all night; he ſlept little, and 
ed often attempted to urine, but could not, unleſs a very 
is Wi little, and that drop after drop. Next morning, find- 
N- ing an inclination to urine, and endeavouring it with 
ar all his force, he voided a ſmooth ſtone about the 
NS bulk of a common bean, of a whitiſh waſhed colour; 


whereas all thoſe he had paſſed formerly were of a 
brown colour and rough; it appeared plainly to be a 
part of a larger ſtone, 

November 19th, he walked upwards of two miles 
without any pain or bloody urine. 

November 18th, after making urine, he felt ſome- 
thing at the neck of his bladder, occaſioning a ſlight 
obtuſe pain, which he took to be another ſtone. 

From this till the beginning of December, he was 
very eaſy, not having been obliged above three or 
four times a day to make water, which was never 
mixed with blood, nor attended with pains ; only 
twice or thrice he found his urine ſuddenly ſtop, when 
he was voiding it, and once he thought a ſtone was 
entering the paſſage, which a little after fell back in- 
to the bladder; when he ftumbled or ſtept wy, a 
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ſtair, he felt ſomething heavy in the under part of the 
bladder; his urine during all this time bad a prea 
deal of white ſediment, and ſome browniſh flakes in it 
December 3d, at night, the ſtone entered the he. 
ginning of the urethra, where it ſtuck, till the ſeventh 
in the morning, during which'time his urine was much 
obſtructed, coming away in drops, or in a ſmall ſtream 
with a good deal of pain. From this to the end of De- 
cember, he was often in the ſame condition, the ſtone 
ſticking in the paſſage, ſometimes half a day, and ſome- 
times a day and night, and then falling back into the 
bladder, but without thoſe piercing pains he felt before 
the uſe of the lime- water; he could now retain his urine 
half a day, and then void it without pain. On empty- 
ing his bladder he perceived the preſſure of the ſtone, 
if he walked a little ; but when there was any quan- 
tity of urine in it, this became leſs perceptible. He 
now enjoys 2 good degree of health, and continues 
ufing the ſoap and lime- water daily, which laſt he 
frequently takes at his meals, inſtead of any other 
drink, and thinks his urine taſtes a little of it. 

January 4th, 1742, at night, he found a ſtone had 

t into the beginning of the urethra, which in a good 
meaſure hindred him from voiding any urine; how- 
ever, next morning, it came away; it is larger than 
that which he paſſed before, and is evidently a piece 
of the ſame ſtone. 

For ſome days after the urethra was tender and a 
little pained, which occafioned his making urine more 
frequently than uſual ; but this ſoon went off, and 
ever ſince he has been perfectly free from all pairs 
and ſymptoms of the gravel, which he chiefly aſeribes 
to the lime-water. | 

Upon this hiſtory it is natural to obſerve, 

1. That the ſtone firſt paſſed was a fragment of a 
larger ſtone, from its edges being ſharp, while tic 
reſt is ſmooth and round, and a red nucleus plainly 
appeared in the middle; but it is put out of all doubt, 
by the ſtone laſt paſt, which tallies pretty exadtly with 


the former, is evidently of the ſame texture, and " 
| ty 
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two together, excepting a ſmall deficiency at one end. 
em to make up a complete ſtone. Whither what is 
wanting has paſſed in fragments unobſerved, or quite 
diſſolved in a white ſediment is not ſo certain. Be- 
ſides, as he had no ſtones from his kidneys to 
ich his bladder fince June 1740, if we deny theſe ſtones 
am to have been one, we muft ſuppoſe them lodged 
Je- eighteen months in the bladder, without ever acquir- 


ne ing a greater bulk, or ever endeavouring to paſs, nei- 
le- ther of which is at all likely. 
he 2. The ſurfaces of the ſtones ſhew them to have 


re been in a diſſolving ſtate. There are fibres in ſome 
ne places plainly broken off, and as the lime-water and 
7 ſoap had longer time to act upon this than on the firſt 
e, fragment, ſo there appear more evident ſigns of diſſo- 
N- lution about it. In moſt places it looks rotten, and 
le in ſome is eaten ſo deep that ſeveral of its layers are 
es ſeen, Its whitiſh colour is a further proof, as Dr. 
le Hales has obſerved, and as will more fully appear in 
Tr the following experiments. 
3. It does not appear that the ſoap alone had any 
t influence in this caſe, which might be owing to 
d is not taking it in ſo large quantities as ſome others 
o have done (a). 
4. Lime-water appears to have an uncommon effi- 
. cacy in eaſing the ſymptoms, and probably diſſolvi 
the ſtone in the bladder ; for after Mr. Millar — 
drank it five days, he retained his urine better than 
he had done for nine months before; the pain in 
making it abated, and the quantity of blood dimi- 
niſhed, and ſoon entirely diſappeared. It is probable, 
that lime-water has a greater influence in diſſolvi 
the ſtone than ſoap, fince it poſſeſſes a greater diſ- 
ſolving virtue out of the bladder. Compare exper. 
11, with exper. 70, 
That the lime-water ſhould have a more ſudden 
effect in curing the incontinency of urine than the pain 
and blood which upon motion generally accompany ' 
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a) The mean quantity ordered by Mrs, Stephens is two ources 


it 


and an half, 
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it, is eaſily accounted. for, ſince as the two laſt 
ceeded chiefly. from the rough ſides of the Rong 
wounding the bladder, this muſt in part have conti. 
nued to happen till the points were worn off. Ac. 
cordingly the firſt ſtone was pretty ſmooth. 

5. Mrs. Stephens's medicines almoſt always occaſion 
great heat of urine for ſome weeks, or even months, 
after firſt taking them, yet the ſoap in the way Mr. 
Millar took it gave him no ſuch uneaſineſs, which is 
probably owing to his taking it in ſmall quantities and 

radually increaſing the doſe, as well as never taking 

o much of it as is ordered by Mrs. Stephens. 

The lime-water had ſo very contrary effect, that 
in a few days it relieved ſome of his complaints and 
abated others, and with the ſoap was ſo far from in- 
Jjuring his health, that he was eaſier and freer of a low. 
neſs of ſpirits which he had before laboured under, For 
four months paſt he has been quite free of all his for- 
mer complaints, ſo there is no reaſon to doubt of the 
ſtone being entirely brought away; for if any conſi- 
derable part of it remained, why ſhould he not ſome- 
times after making urine feel it in his bladder, as he 
almoſt always did after paſſing the laſt tone? By this 
ſucceſs of the lime- water I was induced to make the 
following experiments, with a view to a farther di- 
coveryof its nature and vit tues. 


SECTION I. 


1. Malt ſpirits poured on a piece of burnt limeſtone, 
are plentifully abſorbed, without any ſenſible ebulit 
tion (only ſome air-bubbles riſe from its ſurface); !! 
does not flake till after lying many hours in them. A 

iece of quicklime immerſed in rectified ſpirit of wine 
in a cloſe bottle, ſcarce ſhewed any appearance of 
Making after eight days. 

2. Vinegar is more plentifully abſorbed by quick: 
lime than ſpirits, with many air-bubbles, and hiſſing 
noiſe at firſt, which ſoon ceaſes, and if freſh from the 
fire will ſcarcely flake unleſs continued many bout 


it. 
| Water 
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Water pouredon quicklime which has laid ſome time 
in ſpirits. or vinegar, produces no ebullition, only a 
fe air bubbles at firſt, the ſtone which has been in 
the vinegar is longeſt in ſlaking. 

3. On putting a piece of quicklime in claret wine, 
z conſiderable ebullition happens; but in twenty-four 
hours the tone, is ſcarce difiolved. TY # 

4. Oil is plentifully imbibed by quicklime, without 
any ebullition or heat; if put afterwards in boiling 
water, bubbles of oil riſe from the ſtone, and after ſe- 
veral hours ſtanding, it begins to melt down into a ſoft, 
fat argillaceous ſubſtance. 

Hence it ſeems that oil by ſheathing the fiery parti- 
cles in the lime, hinders their ebulliition with water, 
as on the other hand it is ſo far changed as to become 
miſcible with water. _ 

5. A piece of quicklime being put in briſk ſtrong 
ale, many air-bubbles ariſe, but ſoon diſappear : After 
hours one third of the ſtone was not 

8 | 
Small beer has much the ſame effect, only the ebul- 
liton is greater and laſts longer. 3 

Water poured on quicklime, which has laid ſome 
ny in ale or beer produces no ebullition nor eaſily diſ- 
lolves it. . „ A : 
6. The heat or cold produced by the mixture of the 
lquors, with powdered, quicklime, are as follows. 

Quicklime mixed with lamp fpirits, ſunk the ther- 
mometer from 54 to 53 degrees. With vinegar it roſe 
in ive minutes from 52 to 68 degrees, and then be- 
gan to fall. With claret it roſe in fix minutes from 
51 to 56 degrees. With ſtrong ale it roſe in ten mi- 
nutes from 48 to 57 degrecs. With cold water it roſe 
in twenty-two minutes from 48 to 112 degrees, and 
then began to fall (a). 


i The quantity of quicklime uſed in this experiment was —_—_ 
mall, otherwiſe the thermometer ſhould have riten much higher, 
unce quicklime frequently makes cold water boil. 


2 The 
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The lime - water made uſe of iti the following exper; 
ment was compoſed of one part of freſh burnt lime. 
tone, and ten of hot water; as ſoon as the lime wa 
precipitated the clear liquor was filtred for uſe. The pro- 


portion of eight to one ordered in the Edinburgh di. Ne 
penſatory feems too ſmall, and affords little — 'S We 
the limeſtone be well burnt and freſh, nor is there any WW this 
difference in the ſtrength of the lime - water made with Wl and 
theſe different proportions. Cold water poured upon ome 
quicklime and afterwards filtred has the fame virtue (0 
as the above. : Fee Baku of b 
e hic 

| SECTION II. of d 
Experiments with lime-water upon urine. = 

| ul 

As the calculous concretions of the kidney and Ml the 
bladder owe their growth to a conſtant appoſition of lf bo 
— derived from the urine, I thought it might I lime 
worth while, previous to any experiments on tie Po 
calculus, to try the effects of lime-water upon urine nd deſt 
its ſediment. \ q any 
8. If an ounce and an half of lime-water be added i {rl 
to an ounce of freſh made urine, it immediately loſs Wi *%* 
its yellow colour, and becomes whitiſh and turbid, the 
and in a little time a white ſediment falls to the bot- ( 
tom, leaving the liquor above pellucid, of a light fe- hy 
mon colour (a), without any ſcum or cruſt on the the 
fides of the glas. N. B. Lime-water does not ral Wi be! 
any fiety ſmell when mixed with urine, nor does the I An 
mixture efferveſce with acids (b). of 1 
9. Freſh urine ſtanding by itſelf in a glaſs about tak 
forty-eight hours, depofited a reddiſh brown ſediment Wi tte 
upon the bottom of the glaſs with a cruſt of the ſame gn me 
nature on its ſides; the clear urine being decanted lim 
from the ſediment and cruſt, the glaſs was filled u abu 
with lime - water, on which the ſediment roſe from the * 
bottom, loſt it's colour, and the mixture became whit I 
a) This, as well as the white ſediment, varies according to th me 


th of the urine. 


(b) See No. 60 below. * 
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ad turbid; the cruſt on the ſides of the glaſs difap- 
and a large light white ſediment fell to the 
bottom, which, though allowed to ſtand thirty hours, 
id not in the leaſt adhere to, or leave any cruſt on 
the bottom or ſides of the glaſs. Having poured off 
what was clear, I added ſome white-wine vinegar to 
this ſediment z upon which it immediately diſappeared, 
ind the - liquor became clear, which however after 
ſome hours let fall a dark coloured ſediment. 
(a) Hence we ſee that lime-water has not only a power 
of hindering the urine from reſolving into the principles, 
which are imagined to give riſe to the ſtone, but alſo 
of deſtroying and changing their nature after they are 
ſeparated from it; from which ariſes a ſtrong proba- 
bility that it ſhould not only hinder the generation of 
the ſtone in the human body, but diſſolve it after it is 
formed: Nay, although it ſhould be allowed, that 
lime-water may in a great degree loſe its diſſolving 
power before it arrives at the bladder, yet ir it ſhall, by 
deſtroying the petrifying quality in the urine, hinder 
any new accretions to the calculus, this muſt neceſ- 
ſanly in time have its ſurface waſhed down and worn 
away, by the urine continually running along it, and 
the coats of the bladder acting upon it. | 
(3) Do not theſe experiments afford us a clear reaſon 
hy the ſtones which Mr. Millar paſſed after drinking 
the lime-water, were of a whitiſh colour, whereas, all 
he had voided for thirty years before were browniſh? 
And does it not ſeem probable, that the great quantity 
of white ſediment in the urine of ſuch people as have 
taken Mrs. Stephens's medicines, has been owing to 
the lime in them? For lime-water produces that ſedi- 
ment in urine out of the bladder, and by drinking 
lime-water, Mr. Millar's urine depoſited it in great 
abundance; the quantity of this however will be in- / 
| Created by what is daily waſhed off the ſurface of the 
ſtone by the efficacy of the medicines. | 
it not likewiſe appear plain from theſe experi- 
ments, why Dr. Jurin's urine (eſpecially after his 
| largeſt 
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largeſt doſe of ſoap lees) was whitiſh and turbid when , 

made, and afterwards depoſited a calcarious ſedi- Wold 
ment, but which, notwithſtanding the opinion which von 
has hitherto prevailed of its being furniſhed in a good i cnc 
meaſure by the medicines, ſeems only to be owing lM yhi 
to the change made by the lime upon the ſediment of Wl nac 
the urine ; and that lime-water not only changes the hf 
colour of the urine, but of the ſurface of the calculus E 
itſelf, plainly appeared in a ſtone (taken from the body WM bela 
of John Greig, who in Decemberlaſt died, in the royal Wl hay 
infirmary, of an iliac paſſion) which had its external Bil ing 
ſurface almoſt intirely white and a little rotten, while WW the 
within it was of a ſandy colour. Of this no reaſon exp 
could be aſſigned but his having drunk lime-water for WM vin 
eight days, to the quantity of about a pint a day; WM mic 
and it is obſervable, that as he left off the lime-water ll of d 
eight or ten days before his death, fo in ſome places I 
there was a browniſh cruſt beginning to grow over the Wl by | 


white ſurface. cine 
I 

SECTION III. * 

el 


In the following experiments I made uſe of tuo less 
calculi, The firſt, which I ſhall denote by A, was of 
a cloſe texture and very hard, and of a grey ſandy co- 
lour. The ſecond B was taken out of John Greig 
bladder; it ſeemed fully as hard as the former, and 
was capable of receiving a poliſh ; it weighed an ounce 
and an half, and its ſpecific gravity was to that of wi 


ter as 1704 to 1000; its colour was the ſame with the 1 
former. | rally 
10. Afragment of A, weighing 23 grains, being pu! Wh bott, 
in lime-water, and kept in a moderate heat, Ws Wat 
moſtly rotten and diſſolved in thirty days. redt 
11. A fragment of B weighing 10 grains, after tuo By mer 
days nine hours, warm digeſtion in lime- water, ding 
two grains of its ſubſtance rotten and diſſolved. 
12. Some lime-water made by flaking quicklime (1 
with boiling lime-water, diſſolved a piece of A of tne wate 


grains in ſeven days. 7 
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13. A fragment of A, ſix grains, after ſeven days 
edi- WW cold digeſtion in lime - water in February laſt, had loft 
uch WW none of its weight, nor was its ſurface ſenſibly ſoft- 
ood Wi ened, though it had ſomewhat of a rotten appearance 
ing while a piece of B of twelve grains in fix days cold 
t of WW naceration in the end of May, had two grains and an 
the BW half of its weight diſſolved. 

us From this experiment together with No. 20 and 57 
dy below, one may be able to account for Dr. Lobb's 
yal having found lime-water to have no power of diſſolv- 
nal BY ing the ſtone (a); for if the limeſtone uſed in making 
ile the water was not freſh from the fire (b), and if the 
lon Wi experiment was made in an open veſſel, and in the 
for WY winter ſeaſon, it is no great wonder if even, after a cold 
Y ; WY cnaceration of twelve weeks, there was no appearance 
ter of diſſolution. 

ces 14. A piece of A weighing nine grains was diſſolved 
ne BY by lying — days in lime- water made with cal- 
cined egg-ſhells in a digeſting warmth, 

15. A fragment of A of tix grains was, by two 
days warm digeſtion in lime-water made with oiſter 
ſhells, reduced to two grains, and in three days to 
lels than one grain. 

16. A piece of B, eight grains, in thirty-ſix hours 
digeſtion in oifter lime - water, loſt about three grains 
and one fourth. 

17. A piece of B, eight grains, in thirty-ſix hours 
warm digeſtion in lime-water made of cockle ſhells, 
loſt near three grains and an half. 

The lime water, eſpecially that from ſhells, gene- 
rally diſſolves the ſtone by making it throw off white 
rotten ſcales, if allowed to lie long enough in the 
water, and if the glaſs be ſhaken now and then, are 
reduced to a white mucus reſembling the white ſedi- 
ment of No. 9. and when dried, a fine lime. On ad- 
ding vinegar to this white mucus, it loſes in a day or 


(a) Treatiſe of diſſolvents of the ſtone, p. 326. 
(b) That this was the caſe is highly probable, fince he made his 
Water with unſlaked lime, which he in the next paragraph tells 
us Was lime a liule flaked, 
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- and entire 


* 
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two its white colour, and acquires much fuch a one 2 
the calculus of which it was a part has, when reduce 
to powder; which further ſhews, that the white ſedi 
ment in the urine, as well as the white mucus here, 
is not derived from the lime, but wholly from the pam 
of the ſtone, and groſſer parts of the urine, thus 
changed by the lime-water (a). 
——_— of A, fix grains, was rendered ſoſt 
y rotten, by a cold maceration of ſeventeen 
days in oifter lime-water, in February laſt ; but in the 
middle of May having infuſed cold a fragment of B, 
eleven grains, in ſome of the ſame lime-water, it loft 
in three days near five grains, and in eight days was 
reduced to a nucleus weighing three grains. 

From theſe experiments it appears, that oiſter and 
cockle-ſhell lime-water poſſeſs a greater power of dil. 
folving the calculus than that of ſtone - lime, which 5 
inferior to it likewiſe with regard to its purity, and 
as it may participate of ſomething mineral or metallic, 
is not ſo ſafe, 

19. To make lime-water with oifter or cockle- 
ſhells, the proportion I would recommend is ſeven, 
or at moſt eight pound of water to one of calcined 
ſhells (b); nor is there any danger in the ftrength of 
lime-water made in this manner ; for a man has drunk 
four pints, and a boy of eight years of age two, every 
day without any inconvenience. Ex 

The ſhells will calcine in any fire, provided it be hot 
enough, and the cockle and oiſter with much les T 
trouble than the egg-ſhells; if they are friable and Wieulu 
white they are ſufficiently burnt; but if grey, they 
muſt be put to the fire again. 

If cold water be poured on ſhell lime, little heat of 
ebullition enſues; yet the water got off it ſeems tv wha 
have as great a power of diſſolving the ſtone as whe! Walon 
it is made with boiling water, but is more harſh and dili- 
greeable. The water ſhould be allowed to ſtand four ef « 


+ (a) See No. g. above. (b) An earthen veſſel is preferable for 
this purpoſe to a wooden or copper one, as the firſt will probablf 
give it a bad taſte, and the ſecond poſſibly a worſe quality. 
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urs upon the ſhells, or longer if a great quantity is 
ade at once. | | 
to. A fragment of B, ſeven grains infuſed in lime- 
r made of oiſter-ſhells, which had laid thirty-five 
bays in the open air after calcining, had, in four days 
12 moderate heat, about three grains of its ſubſtance 
ifblved 3 whereas a piece of B, eight grains, by di- 
efting three days and twelve hours in lime- water 
made with ſhells freſh from the fire, loſt about fix 
mains; nay, I have obſerved that after the ſhells 
ave been fifteen hours from the fire, they nei- 
er make ſuch an ebullition with water, nor have ſo 
nach diſſolving power as when juſt taken warm from it. 
I have made experiments with ſeveral other calculi, 
ut have never met with any which were able to refiſt 
te oiſter or cockle-ſhell lime-water. 
As the calculous concretions of the urine have been 
ht to have ſome analogy to the tartarous cruſt left 
by wine on the fides of the caſk, it may perhaps be 
worth while to obſerve, that lime-water diſſolves tar- 
, quickly, only as its virtue is ſoon deſtroyed 
dy the acidity. of the tartar, it muſt be frequently re- 
newed upon it. 


SEREGTION IV: 
Experiments with lime-water and ſome of the animal 
- bumotrs. 


a STA E<5 BAA 
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The great power of lime- water to diſſolve the cal- 
eulus being ſufficiently made out in the above experi- 
ments, the next ſubject of enquiry ſeemed to be, how 
far the nature of lime-water would be changed by mix- 
Ing with the humours of our body, and conſequently 
what probability there was of its carrying its virtue 
ong with it to the bladder. 

21, 1 infuſed a piece of B, three grains in a mixture 
of one part of faliva and two parts and an half of 
viſter lime-water; its ſurface in a few hours grew 
White, and on ſhaking the glaſs threw off white ſcales, 
and in two days warm digeſtion it loft half its weight. 

Nun 2 22. Ano- 
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22. Another fragment of B, three grains, kept u 
an ounce of cyſtic bile, *and three ounces of oifter 
lime- water in a moderate heat forty-two hours, had 
near one grain and an half of its ſubſtance diſſolved in Wl 
thin whitiſh ſcales. | q 

23. A piece of B, five grains being digeſted in on: Will , 
ounce of freſh urine and three ounces of oifter lime. Wl 6 
water, in a moderate heat for three days, its ſurface n 
was become all over white, about a grain of it wa 
diſſolved, and the reſt ſomewhat rotten and friable, 01 

Since from theſe experiments it appears, that the 
animal humours have nothing in their nature peculi 
arly deſtructive of the diſſolving quality of lime-water, 
we might reaſonably conclude a priori that it ſhould 
carry its virtue along with it, even to the bladder, 

and ſo in time diſſolve the ſtone. 


SECTION v. 


Experiments with lime-water, and fermented liquors au 
| ſpirits, 

24. Claret wine deſtroys the taſte of near double in 
quantity of lime-water, and the liquor has the colour 
of the wine rather heightened, and the taſte of wine 
and water; but upon adding a little more lime-water, 
it acquires a blackiſh colour, and diſcovers a little of 
the taſte of lime. I took two pieces of A, each weighing 
twenty-three grains; the one being put in lime - water 
and kept in a moderate heat, in five days had neat 
five grains rotten and diſſolved; the other being put 
in one part of claret, and two parts of the ſame lime. 
water, and kept in the ſame heat for fifteen days wi 
not affected, | 

25. An ounce of lime-water mixed with an equi 
quantity of ſtrong ale, not in any degree ſtale, had 
its taſte quite deftroyed, at the ſame time that f 
weakened the malty taſte of the ale more than al 
equal quantity of common water, A piece of A, te 


grains, aſter ſtanding thirteen days in ths mixture 
| 4 
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z moderate heat had undergone no alteration. Small 
beer has the ſame effect, but in a leſs degree. 

26. On mixing lime- water and vinegar no effer- 
yeſcence or ebullition ariſes; one ounce of the latter 
deftroys the taſte of ten or twelve of the former; 
and a fragment of A, four grains, after lying eight 
days in this ſaturated mixture in a digeſting heat, was 
not any ways altered. 

Hence ſuch as uſe lime water ought to abſtain not 

from all acids, but from wine, ale, and, fo fat 
25 I have been able to obſerve, all fermented liquors. 

27. A ſpoonful of Weſt-India rum mixed with the 
fame quantity of lime-water, produces a liquor of a 
lemon colour both taſting and ſmelling ſtrong of the 
lime; a little vinegar added to this changes its co- 
Jour, and deſtroys all taſte of the lime. 

28. Rum, in which ſo much lemon-rind had been 
infuſed, as to give it a yellow colour, being mixed 
with an equal quantity of lime-water acquired a 
ſtronger yellow colour, but immediately became turbid. 

29. Equal parts of French brandy and lime - water 
produce a liquor higher coloured than the brandy 
was before, and taſting ſtrong of lime; in an hour or 
two there falls a brown ſediment, and the liquor above 
becomes of a lemon · colour, not taſting of lime; but 
when the ſediment is ſtirred up it taſtes as before. 
Much the ſame thing happens to malt ſpirits and rum. 

30. A piece of B, two grains, being infuſed in one 
part malt ſpirits and two parts oiſter lime- water in 
thirty. five hours warm digeſtion, its ſurface was be- 
come white, and it loſt about one third of a grain. 

From theſe experiments, it is ſafer for ſuch perſons 
as drink lime-water to uſe a little weak punch made 
without acids, than wine, or ale, or the like. 
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SECTION VI. 
Experiments with lime-water and animal food, alſo mil 
1 bioney and ſugar. 


31. A piece of B, ſix grains digeſted warm ſ 
three days in muttan-broth one part, and oiſter lime 
water two parts, loſt two grains. 

32. A fragment of B four grains put in an oun 
bf a ſtrong decoction of freſh cod-fiſh, mixed with 
ounce and an half of oiſter lime-water and digeſted 
in the ſame heat was in three days, twelve hours, re 
duced to one grain. Hence animal food may be al 
lowed to ſuch as are under a courſe of lime-water ſe 
the ſtone. ; | 

33. A fragment of B, near five grains, was di 
geſted in one ounce of milk and four ounces of oifter 
lime-water, forty-two hours, in a heat rather great 
than that of the human body ; ſome of it was diſſolved 
in white ſcales, and the greateſt part of it was becom 
rotten ſo as eafily to crumble. 

34. A piece of B, five grains being digeſted in a 
ſolution of two drams of honey in three ounces d. 
oiſter lime- water, fifty- ſix hours, in a moderate heat, 
loft only one grain; what remained was as hard as ever, 

35. A piece of B, five grains, being digeſted warm 
for forty-eight hours in a ſolution of two drams 0 
white ſugar in three ounces of oiſter lime-water, wi 
reduced to three grains, and what remained ſeemed 
not quite ſo hard. | 

Thus it appears that honey deſtroys in a good mer 
ſure the diſſolving power of lime-water, while the 
ſame quantity of ſugar weakens it but very little. 


SECTION VII. 


Experiments with lime- water, and ſeveral fruits, ber, 
| and roots. 


That ſuch a diet may be ordered for calculous ps 
tients as will leaſt deſtroy the virtue of lime-water, 4 
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x the experiments on animal food, we ſhall relate the 
eds of different vegetable ſubſtances upon it. 

36. A fragment 01 eight grains, after four days 
m digeſtion and ſeven days cold, in half an ounce 


f ciſter lime-water, had no appearance of diſſolution, 


ume 37. A piece of B, fix grains, digeſted in half an 

munce of juice of cherries, and three ounces of oifter 
unWMine-water, fix days warm, was not any ways affected. 
h 38, A fragment of B, fix grains, being 2 in one 
elle ende of a ſtrong decoction of raiſins, and three ounces 
e oiſter lime-water was not any way changed by three 


ys warm digeſtion. 

Hence we may infer that all fruits which have any 
xidity, whether freſh or dried, ought to be abſtained 
from by ſuch as uſe lime-water with a view to the diſ- 
lution of the ftone. 

39. A fragment of B, five grains, digeſted warm in 
one ounce of a decoction of aſparagus, and two ounces 
of oiſter lime-water, in a few hours began to turn 
vhite, and in thirty-ſix had thrown off in white ſcales 


n r full grain of its weight. 
ai Artichokes ſeem to deſtroy the virtue of lime-water 
cat, Wi + little more than aſparagus. 


40. A piece of B, nine grains, by digeſting warm 
days in one ounce of a decoction of turnep, and 
two ounces of oiſter lime-water, loſt more than a 


was grain, 

dl 41. A fragment of B, three grains, being put in a 
Mixture of decoction of parſley and lime- water in the 

er ve proportion, in three days warm digeſtion was 

the "*duced to one grain and one fourth, having thrown 


off the reſt in whitiſh ſcales. 

42. In an ounce of decoction of onions, and two 

ounces of oiſter lime-water, a piece of B, ſeven grains, 

loſt by thirty-fix hours warm digeſtion, one grain. 

. 43+ Juice of Lettice mixed with lime-water deſtroys 

Is virtues rather more than any of the above. 

44. A fragment of B, nine grains, in one ounce of 
decoction of marſhmallow root, and two —_— 
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er 


I juice of ſtrawberries, and two ounces and an half 
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of oiſter lime-water, had by two days and eighteen 
hours warm digeſtion, above a grain of its ſubſtance the 
diſſolved, and a good part of the reſt rotten and | 
friable. | | thr 
+ 45. I put a piece of B, fourteen grains, in oifter ſol 
lime- water, in which ſome juniper-berries had been in- D; 
fuſed, which in two days and an half had above tyo ; 
| = diſſolved. Green and bohea tea infuſed in the git 
| e manner do not conſiderably deſtroy the virtue WW f 
of lime · water. fo! 
From theſe experiments it is probable that moſt of ill cf! 


the following things may be ſafelv uſed by ſuch u 
drink lime-water, viz, artichokes, aſparagus, ſpinnach, Wl 8rc 
lettice, ſuccory, parſley, purſlane, onions, lecks, cel- Wil the 
lary, turnep, carrot, potatoes, radiſhes, green peas (a). Wil the 
bo. 

SECTION VII. al 
Experiments with lime-water and ſeveral medicines, 1 
46. Having diſſolved one dram of ſoluble tartar WW tw: 
in an ounce and an half of lime-water, I put in it a WW thr 
piece of B, four grains, which though kept in warm | 
digeſtion five days and an half loſt nothing of is ow 
weight but was ſomewhat more friable. lin 
47. I digeſted a piece of B, four grains, in a folu- WW ha 
tion of nitre in oiſter lime- water in the above propor- ten 
tion, which in five days and twelve hours diſſolved ; 
near one grain. | / of 
48. A fragment of B, ſeven grains, after four days Id 
warm digeſtion in three ounces of oiſter lime - water, thir 
in which was diſſolved one dram of bitter purging ſal, 
ſcarce loſt any of its weight, but its external ſurface WW for 
was ſofter and ſomewhat rotten. hal 
49. A piece of B, fix grains, digeſted warm near wat 
four days in a ſolution of two ſcruples of Glaubers 5 
ſalt in two ounces of lime water, loſt none of Ut kep 
mat 

(2) The Juices and decoctions of onions, leeks, and cellaty, 2 rate 
obſerved to have a conſiderable power of diſſolving the ſofter kin | 
of gravel ſtones ; and therefore ought to be preferred to molt other "By 


tables for the diet of calculous perſons, . 
ew p weight, 
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yeight, but its ſurface was rather more rotten than 
the tone in the laſt riment. | 

50. A piece of B, fix grains, by digeſting warm in 
three ounces of oiſter lime-water, in which was diſ- 
ſolyed one dram of ſea ſalt, betwixt three and four 
Days, had a grain of its weight diſſolved. | 

The lime-water does not diſſolve moſt of the above 
falts, but ſo as the greateſt part after ſtanding a little 
falls to the bottom; upon which account I kept the 
ſtone in theſe experiments ſuſpended in the middle 
of the phial by a thread. 

Hence falts, even thoſe of the neutral kind, de- 
troy conſiderably the virtue of lime-water; and if 
the diſſolying power of lime conſiſts in its extracting 
the muriatic ſalts out of the calculus (ſee below No. 
bo.) lime-water when ſaturated with any of the above 
falts muſt be leſs effectual. 

51. A piece of B, four grains, by thirty-ſix hours 
marr digeſtion in a ſolution of ſeven grains of aloes in 
two ounces of oifter lime - water, was reduced to about 
three grains. 

52, Linfuſed ten grains of powdered rhubarb in three 
ounces of oiſter lime-water for twelve hours, after which 
[immerſed in it a piece of B, fix grains; in thirty-two 
hours warm digeſtion, near two grains of it were rot- 
ten and diſſolved. 

53. Having infuſed in the ſame manner ten grains 
of powder of jalap in three ounces of oiſter lime-water, 
| digeſted in it warm a fragment of B, fix grains, for 
thirty-two hours, which was reduced to five grains. 

54. A piece of B, four grains and an half, being 
for thirty-four hours digeſted warm in an infuſion of 
half a dram of ſenna in three ounces of oiſter lime- 
water, loſt one grain. 

55. A piece of B, four grains and an half, being 
kept thirty-four hours in a ſolution of two ſcruples of 
manna in two ounces of oiſter lime-water, in a mode- 
nate heat, loſt above a grain. 

Hence, if by drinking lime-water, the body ſhould 
be rendered coſtive, it will be better to uſe ſo. ne Fu 

& 
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the laſt mentioned purgatives than any of the falts 
in the beginning of this. ſection. 


SECTION IX. 


Experiments ſhewing the change made on lime-water by 
boiling, and being expoſed to the open air, Ec. 
56. Twelve ouncesof lime-water being boiled 
quickly into four, had Joſt ſome of its — 
whereas before boiling, a blackiſh colour was produced 
by two parts of it to one of claret, now it required 
near two and an half. 

57. If a bottle be filled with lime - water, and cloſely 
ſtopt, it will keep for any time without loſing any of 
its virtues; but having expoſed four ounces of it in an 
open veſſel, it began very ſoon to throw up a ſcum, 
and let fall ſome ſediment of the ſame nature; in 
three days it had loſt much of its fiery taſte, and ceaſed 
to turn claret blackiſh, and in five days when the 
taſte of the lime was almoſt quite gone, it neither 
changed the colour of ſyrup of violets, nor had any 
effect in diſſolving the ſtone ; and this happens equally 
ſoon when placed in the cold air as in a moderate 
heat ; the time in which lime-water thus expoſed loſes 
its virtue, will be more or leſs according to the pro- 
portion which the ſurface bears to the quantity of 
fluid. Since lime-water when thus expoſed continues 
to change the colour of ſyrup of violets near two days 
after it has ceaſed to have any effe& upon claret, this 
laſt ſeems to be the ſevereſt teſt of its goodneſs. | 

The ſcum that is left behind after the lime - water 
become effete or evaporated, being well beat and 
mixed with ſyrup of violets, and then ſome common 
water added to it, the mixture acquires, after a little 
ſtanding, a green colour. Hence it ſeems probable, 
that a great part of the virtue of lime-water conſiſts in 
this ſcum. | | ' 

58. Ten parts of lime-water mixed with one of vi. 
negar does not throw up any ſcum ; but when ea, 
porated in a moderate heat, leaves a dark 
ſediment. 

1: 59. 1 
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59. It has been generally thought that no ſalt could 
he got from lime-water, nor could I by evaporation 
procure any, what remains is rather a fine lime; yet 
upon adding one part white wine vinegar to ten or 
twelve parts one lime-water, after ſome days cryſtal- 
line concretions adhered to the ſides of the glaſs, and 
having infuſed a fragment of B in ſome oiſter lime- 
water made with ſhells which had laid fifteen hours after 
taking from the fire, in three or four days a prodigious 
number of ſmall pointed cryſtalliſations appeared, but 
it is probable they were not owing to the lime- water, 
but to ſome ſalts uſed in former experiments, of which 
the phial had not been well cleaned (a). We are told 
indeed that Mr, Leewenhoeck - diſcovered by his mi- 
croſcopes in lime-water a great number of ſaline rigid 
particles (b). 

60. As lime-water does not efferveſce with acids, 
and as almoſt the only thing wherein it betrays any 
alkaline quality is its turning ſyrup of violets green, it 
ſeems to partake but little of that nature; nor do its 
virtues conſiſt in an alkali, but are more probably 
owing to a fixed concentrated fire ; for quicklime ef- 
ferveices leſs with vinegar than with ſmall beer, and 
is very difficultly ſlaked by either, while water which 


1s neither acid nor alkali being poured upon it produces 


great ebullition and heat, and quickly diſſolves it. 

All acid and aceſcent liquors not only deſtroy the 
virtues of lime-water, by depriving it of the ſmall de- 
gree of alkali it poſſeſſes, but as Dr. Hales has found 
leveral bodies remarkable for abſorbing or deſtroying 
elaſtic air (e), ſo it is not unreaſonable to ſuppoſe that 
there may be others which have the ſame effect upon 
fre, and that acid and aceſcent liquors which are po- 
tentially cold ſhould have it moſt remarkably. 


(a) Having lately obſerved ſomething of the ſame appearance 


m lime - water made with oiſter ſhells, newly taken out of the 
lea, and neither boiled nor well waſhed before calcining, I am 
more inclined to believe theſe eryſtalliſations were owing to the 

falt which remains in the ſhells even after calcination. | 
: (b) Muſgrave de Arthritide. cap. 16. 4 4. 

(e) Hales's Statics vol, 1. analyſis of the air, 
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The drinking of lime-water does not render the 
urine alkaline, for it neither efferveſced with vinepar, 
nor turned ſyrup of violets ſenfibly green, although 
the taſte of the lime was perceivable in it; nor does 
quicklime itſelf change any of. the humours of our 
body into an alkaline nature; upon adding it indeed 
to urine an intolerable fiery vapour ariſes, but which 
is not alkaline, for being mixed with acids no effer- 
veſcence enſues, though its fiery nature and volatility 
are greatly diminiſhed by them; nor has any art yet 
been able to procure from this ſpirit the ſmalleſt quan- 
tity of alkaline or indeed any other falt (a). 


From this it is evident, that the ſtrong alkaline 


urine voided by ſuch perſons as have taken Mrs. Ste- 
hens's medicines is not owing to the lime in them, 
bot probably ariſes from the alkaline ſalts which make 
up a conſiderable part of the ſoap ; and the diſſolving 
virtue of ſuch urine does not ſeem to conſiſt (as Drs, 
Kirkpatrick and Hartley (b) think) in its alcaline na- 
ture, ſince Mr. Miller's urine had this power without 
that quality, and ſince Dr. Hales has ſhewn that the 
potaſh has no effect in diſſolving the ſtone (c). 
uer. May not the diſſolving virtue of lime confi 
in the power which it ſeems to poſſeſs of extracting 
the muriatic ſalts out of the humours of our body. 
From the great affinity ſuppoſed to be betwixt the 
gout and gravel, it might be worth while to try the 
effects of lime-water in this diſeaſe alſo ; and Dr. 
Cheyne having aſſerted that the gouty chalkſtones and 
avel-ſtones were, as to their eſſential qualities, the 
ame, and yielged both the fame principles when che- 
mically treated (d), I infuſed ſome of them in lime- 
water. At firſt they ſwam ; but after emitting a great 
uantity of air-bubbles, fell to the bottom, and in 4 
| or two became as ſoft as butter; but on trial 
common had the ſame effects as lime-water. 


h Boerhaave chemia vol. 2. proceſs 9). (h) Kirkpatrick 
+ Caſe, and Hartley's view of the preſent evidence, &c. (e) dec 


1 N . . d Ne. h t, 73. edit. 4. 
below No. 62 Men p. 7 ECT. 
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SECTION X. 
Experiments with lime-water and ſoap, &c. 


It 3 from Dr. Hales's experiments that ſoap 
is poſſeſſed of a conſiderable power of diſſolving the 
ſtone, and that this is chiefly owing to the lime which 
enters its compoſition, I was excited to make ſome ex- 
periments on it, with a view ſtill further to diſcover 
wherein its virtue lay, and what proportion it bears to 
that of lime-water, whether lime-water might not be 
| improved by it, and how far their lithontriptic qua- 
e lity is deſtroyed by the ſame things. 

— 62. A piece of A, nine grains, digeſted warm fif- 


GX. .. 2 @ A ©. _O©____DAT 


l, teen days in a ſolution of two drams and an half of 
e potaſh in four ounces of boiling water, loſt little of its 
g weight, nor was it ſoftened to any depth, however 
$, its ſubſtance ſeemed more friable. a 

a- 63. I boiled fourteen ounces of ſtone lime-water 
ut with five drams of potaſh to fix ounces; a piece of 


he A, eleven grains and an half, after ſtanding in it 
_— days in a gentle heat, loſt ſeven grains and an 


iſt - 

ng 64. A pound and an half of boiling water in which 
an ounce of potaſh was diſſolved, being poured on 

he two ounces and an half of quicklime, after the ebul- 

he lition was over and the lime fallen to the bottom af- 

Jr. forded a very fiery corroſive liquor; a piece of A, ten 

nd grains and an half was diffolved in it in fifteen or fix- 


teen hours in a moderate heat. A lixivium of the 
fame kind, which ſeemed not fo ſtrong, diſſolved a 
piece of B, three grains, in twelve hours, while a 
fragment of the ſame calculus, fourteen grains, re- 
qured three days and fix hours of a cold maceration 
in ſingle aqua fortis (a) to diſſolve it. 
. Inſtead of an ounce I diſſolved two drams of potaſh 
in one pound and an half of water, and poured it on 
quicklime as above, but found that any advantage I 
expected from its greater lithontriptic virt 
ptic virtue was more 
(a) Pharmacop, Edinburgenl. p. 175. 
than 
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than balanced by the extreme nauſeouſneſs commu- 
nicated to it by the alkaling fllt, 

65. A piece of A, ſeventeen grains and an half 
being put in a ſolution of Alicant ſoap in warm water, 
after digeſting warm fix days, had a thick white cruſt 
all round it ready to fall off, which when removed, 
the undifſolved part weighed fourteen grains; in nine- 
teen days it was reduced to ſix grains. 

66. It is not eaſy to account for the diſſolving virtue 
of Alicant ſoap 3 for of it's three ingredients lime-wa- 
ter, alkaline ſalt and oil (a), only the firſt has any 
confiderable power this way, the ſecond having very 
little, and the third none at all. The firſt and ſecond 
mixed together have not more than the firſt alone 
(b); the ſecond and third united have none at all, 
and yet of theſe two laſt the ſoap chiefly conſiſts: 
There is indeed a conſiderable deal of the efficacious 
part of lime-water, which is the ſcum (c) or reſiduum 
after evaporation in ſoap, although the water bears 
but a ſmall proportion to the other ingredients (d) 
Befides it is probable, that the lubricity given to the 
ſoap by the oil may enable the active parts of the 
lime-water and potaſh to enter the pores, and pene- 
trate more eaſily into the ſubſtance of the calculus, and 
thus facilitate its diſſolution; for the virtue of ftone 
lime-water is increaſed by Alicant ſoap, and is greater 
than the aggregate of the diſſolving powers of the ſoap 
and lime-water when unmixed ; a piece of A, eighteen 
grains after 'ying five days in it in a moderate heat 


= 
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was reduced to fix grains ſeveral white cruſts having the 
fallen off; after ſtanding twenty-four hours more no [6: 
further alteration was made, and the ſolution had loſt N upon 
its virtue with the taſte of the lime-water ; I therefore italtin 


put the calculus in a new ſolution, where in three days 

it was all diſſolved, excepting a ſmall nucleus weighing 
the n inning of this Compare 

ne J * m_ kd: +4 63 A 17 See *. * above debe th 

(d) Mr. Geoffroy ſays, that in 180 pounds of ſoap there are 0"! 

15 pound of a watery humidity, See Hales's experim. p. 15. 
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[66.] Another time the experiment did not ſucceed 
uy for a piece of B, ten grains, in ſuch a ſolu- 
tion, in two days and nine hours, only loſt a little 
more than three grains, while — of the ſame 
weight in tone lime - water alone loſt in that time two 
grins: Whether the ſoap was not ſo good or duly 
zoned as in the firſt I cannot affirm. 

B. Unleſs the lime-water be pretty hot and the 
ſoap agitated for a conſiderable time, they will not 
ite. 

The two laſt experiments account for the ſucceſs 
which attended the ſtone lime-water in Mr. Miller's 
caſe, which derived its efficacy in a good meaſure 
42 taken along with a conſiderable quantity 
| 67. Gier lime - water is a more powerful diſſolvent 
8 than that of ſtone · lime, but ſoap will not unite with it, 
n which is owing to the ſea-ſalt in the oiſter ſhells (a); 
5s Wl however if the ſhells have been long expoſed to the 
). Wh veather before calcination, the lime-water made from 
e chem will unite with ſoap, as will cockle-ſhell lime- 
he unter, but without any increaſe of their virtue. 

e- WF Stone- lime · water is undoubtedly as ſtrong of the 
nd i lime as the animal lime - waters, and the effects of ſtone- 
ne lime in ſeveral caſes ſhe w it to be rather ſtronger than 
ter chat of ſhells; ſo that the different diſſolving powers 
ap Jof theſe two waters muſt be owing to ſome peculiar 
een quality in the ſhell-lime; poſſibly it may be more 
ponaceous as well as penetrating, and conſequently 
ing de effect of ſoap will not be ſo remarkable on it. 
no WF [67.]} Having poured a very weak ſolution of ſoap 


lot pon ſome calcined oiſter- ſhells, I procured a liquor 
* taſting ſomewhat of ſoap, and ſtrongly of lime, which 
ays 

ning % I boiled ſome oiſter-ſhells four or five hours, changing the 


mater thrice in that time, thinking this might free them of their 
pt, and render their lime-water miſcible with ſoap, but without 
za effect; however, 1 ſhould adviſe the boiling and waſhing of 
deſe ſhells before they are calcined, as it ſeems to free the lime- 
aer of a ſomewhat fiſhy taſte it otherwiſe has. 


(b) OS. much greater heat and ebullition with cold water 
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49% MEDICAL ESSAVLS 
in thirty eight hours warm digeſtion reduced a pie 
of B, 2 to one grain and one third. I 
I diffolved three drams of ſoap in thirty five ounces 
of boiling water, and poured it on five ounces of cal. 
ceined oiſter-ſnells; the lixivium taſted ſtrong of the 
ſoap as well as lime, and was pretty pungent and dif. 
agreeable ; being mixed with urine it produced the 
fame appearance as ſimple lime-water (a), but raiſed 
a ſmell like that of burnt horn. A piece of B, three 
grains and an half, being immerſed in it, was in twen- With 
ty four hours warm digeſtion reduced to one grain, ige 
The ſtrength of this lixivium is probably owing to the Maut 
| fiery particles of the quicklime, which are more ftrong- : 
ly attracted by the ſolution of ſoap (by means of the be 
alkaline ſalt in it) than by common water. the f 
68. A ſolution of ſoap in'freſh ſmall beer had no iſo fo 
effect on ſome pieces of A in eight days in a mode- med: 
rate heat. | | 
69. A ſolution of ſoap in one part Scotch aqua vitz, Mill 
and two parts water * very little virtue, though on 
more than the preceding. "tu 
Thus we ſee the diſſolving power of ſoap as well as phie 
lime- water (b) is deſtroyed by fermented liquors, and 
weakned by ſpirits, and conſequently that ſuch as ule . 
it ought to abſtain from them. | wi 
50. A piece of B, ſeven grains, kept in a ſolution e 
of Alicant ſoap in a gentle heat for four days, loft tuo 
grains of its weight. | 
71. At the fame time J infuſed two pieces of h be 
each weighing eight grains, the one in two ounces * 
the above ſolution with a dram of white ſugar, and Wi ith 
the other in two ounces of the ſame with a dram 
honey; the calculus in the ſolution with ſugar loſt - n 
bout two grains, the other rot above one grain. |, F 
As in refining ſugar a good deal of lime waters nd o 
employed, ſome of its more efficacious parts may nn” 
here to it. Hence ſugar deſtroys the virtue of im BF (a) 1 
water but little, and of ſoap not at all, he fats 


la) See No. 8. above. 
From 
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Frogs this experiment it appears, how much the vir- 
ve of Mrs. Stephens's medicines muft be weakned by 
ney... Sugar may be ſubſtituted to advantage. 
12. B, five grains and an, half, put in a ſolution of 
Neat ſoap made with a ſtrong decoction of aſparagus, 
of digeſting warm for five days, loſt near two grains. 
73˙ 


he piece of B, fix grains, put in a ſolution of 
1 Witic internal bluiſh part of Alicant ſoap made with 
ce n water, and-digeſted warm for three days, loſt 


10 grains; Another piece of B, of the ſame weight, 
geſted fifty eight hours warm and fifteen cold in a 
dlution of the external part of the ſoap, loſt only about 
ee fourths of a grain, Hence the internal part of 
the ſoap ſhould only be made uſe of as a diſſolvent for 
the ſtone, And hence likewiſe, it is very. improper | 
d form ſoap. into pills for this purpoſe, hole or im- 
mediate uſe; for as the air acts only on the ſurface of 
the ſoap, the more the ſurface is increaſed, the greater 
nll the quantity be which is deprived of its virtue. 
rom this it ſtill Further appears, that the diſſolving 
nrtue of Wap lies chiefly, if not wholly, in the lime 
hich is in it (a), and not at all in its alkaline nature, 
which is not deſtroyed by its being expoſed to the air. (a) 
74 Three drams of potaſh, ie drams of oil of 
Mies, and four ounces of ſtone lime water, bei 
mixed and boiled over the fire to the conſumption &* 
ine half, I put a piece of A in it; but after ſtandi 
n a gentle heat ſeveral days, found no appearance ol 
s being in a diſſolving ſtate. £0 * 
As in this mixture the oil was not ſufficiently united L 
vith the potaſh and lime-water, I imagine the ſurface 
if the ſtone being beſmeared by it, hindred theſe from 
laving that effect they otherwiſe would have had (b). 
From the ſame cauſe I fancy it was that ſoap lees 
nd oil did not diſſolve the calculus in one of Dr, 
less experiments (e); he ſeems indeed to think that 
(3) In this ſact I preſume the author of this excellent eſſay is 
hiltaken ; for ſoap expoſed to the air loſes of its alcaline quality, 


he ſalts of ſo much of it as is penetrated by the air becoming of a 
dual kind, (b) See No. 62. above. (e) Page 31. 
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498 MEDICAL, BSS$AYS 
in order to the ſoap lees exerting their virtue, the 
muſt be ſeparated from them, which he reckons i 
done in the courſe of the circulation; but, with fit 
miſſion, I think it only neceſſary that the oil ſhoul 
loſe its nature ſo far as to become miſcible with wate 
Thus a ſolution of ſoap diſſolves the ftone, althoup 
the oil be not { from the other ingredient, 


SECTION XI. 
Propoſal of the method of cure. 


Let the patient ſwallow, in any form which is leaſt di 
agreeable, an ounce of Alicant ſoap every day, and 
drink three pints or more of oiſter or cockle-ſhel 
lime-water ; if he takes the ſoap in pills, or ſhave 
don as Mr. Miller did, he may divide it into three m 
doſes, the largeſt to be de faſting in the moruny 
early, the ſecond at eleven before noon, and the thirdat 
five after noon, drinking after each doſe a large draught 
of the lime-water, the retnainder of which he may take 
after meals, inſtead of any other liquor: The dit 
taſte of the lime-water may be blunted by ad. 
ing a very little ſweet milk to it, and is quite deſtroy 
by waſhing one's mouth immediately after drinking! 
with a little vinegar and water, which however mul 
be carefully ſpit out again (a). But if the patient fd 
difficulty in taking the ſoap in this form, or if it cos 
pot fit eaſy on his ſtomach, let him diſſolve( b) an ount 
of it in a pint and an half of warm lime-water, mai 
with ſhells which have been long expoſed to the weather 
and take this at three different times, drinking the it 
of the lime- water by itſelf, If the ſhell-lime-water can 
be had, let him take the ſame quantity of ſtone im 
water, with at leaſt an ounce and an half of ſoap, fi 


0 A dram and an half, or two drams of juniper-berries init 
in every quart bottle of it will mend its taſte much. 4 
- (b) A ſolution is preferable to a deceQion. See No. 
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At OBSERVATIONS. 499. 
vdiffolving power is fe.much increaſed by it (a). A 
— Hap in me- water has not ſo difagreeable 
ute as a ſolution or decoc — _ 
The is not oper to en along wi 
þ — * — with a conſiderable 
wer of diſſolving the ſtone; but likewiſe as it will 
nibute to keep the belly eaſy, and prevent any 
aſtiyeneſs which might otherwiſe be oned by the 
me · water; but in caſe of an invincible averſion to 
ap; the above experiments give us reaſon to think 
at oiſter or cockle-ſhell lime - water alone drunk in 
ge quantities will have greater effects in diſſolvi 


af he tone; than ſtone · lime · water even when aſſiſted 

and "ar ( 5 i *: . : $1 
At firſt the patient ſhould begin with a ſmaller quan- 

w of lime-water, than that mentioned above; which 


te may increaſe by 


and ought to perſevere in 
of, 


eſpecially;it he find any abatement of his 


oomplaints,” or ſymptoms of the tone diſſolving, for 
ugh vera months, nay if the ſtone be large, years, dur- 
ng which time he ſhould abſtain from acid and fer- 


ented- liquors : for his drink he may have water and 
lk,” or a pt 


ad made with roots of marſh mallow; 
oj and liquorice; but, if he has been accuſtomed _ 
no oP more generous liquors, and cannot confine himſelf 
mull dus far; be may be allowed a little weak punch 
ena ade without acids; only as the virtue of ſoap is 
don uch weakned when diſſolved in punch (e) and en- 
we rely deftroyed by ſpirits (d); and as quick- lime has 
ma nature confiderably changed by them (e), they 
her ght not to be drunk by themſelves, nor even in 
en ch to any quantity. It will alſo be proper to 
m ſparing in the uſe of ſalt meats, honey and acid 
ie its, while. milk, ſugar, and the vegetables men- 
ned N. 29 -- 45. may be ſafely uſed. The patient 


(a) No. 66. ahove. (b) Com No. 14 be | 
te table at the end this 1 1 4 | . 

69. above. d) Hales's rimen "Th 
le) See 2 and 2. 3 e 
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zoo MEDICAL ESSAYS: 
ought to drink no more of any liquors than is ſuf 
cient to quench his thirſt, and ſhould retain his uri 
as long as he can without uneaſineſs, that it may ha 
the greater time to act on the ſtone. If the lime - wate 
occaſions coſtiveneſs, it will be proper now and then 
to take any of the purgatives mentioned N. 51. - 55 
, 2dly, Such. as have a ſtone in the bladder ſhould, 
at the ſame time they are taking the medicines aboye 
directed, have four, or more, ounces of tepid ſhell 
lime- water injected into their bladder every day, to 
be retained as long as they can without pain, for which 
rpoſe they ſhould evacuate their urine immediately 
zefore the injection: Were it not for the trouble cf 
introducing the catheter, ſuch injection might be made 
at leaſt twice a day, and if a flexible catheter were al 
ways kept in the bladder (a) it might be done u 
often as one pleaſed, and the diſſolution of the largel 
ſtones quickly procured. It will be proper to let the 
— 3 lime water ſome weeks be = he uſes it 
way of injection, in order to mitigate his pains. 
a That — of lime · water into the bladder 
may be more fafe and attended with leſs uneaſinels 
a dram of ſtarch may be diſſolved in fix or ſeven ounces 
of oiſter-lime-water, and juſt brought to boil over the 
fire icring it all the while; for, having put a piece d 
B, ſeven grains, in ſuch a mixture as this, in three 
hours time there was a white rotten cruſt formed al 
round it, which fell off on ſhaking the glaſs, and i 
twenty four hours time above a grain of it was di- 
ſolved. The heat uſed in this experiment did not ei 
ceed 100 degrees in Farenheit's thermometer. 
The fourth part of the yolk of an egg being mixed 
with fix ounces of lime-water, does not weaken ot be 
virtues any more than the ſtarch, and may be och | 
ſionally uſed in place of it. 1 
Such as have no ſtone in the bladder, but are ſub- 
ject to frequent fits of gravel in the kidneys, might ve 1, 
probably prevent theſe, by drinking every morn 


(a) Heiſter. Chirurg. p. 883 and 938, 


- w 


8 a1 OBSERVATIONS. For 
un o or three hours before breakfaſt, a pint of oiſter 
ner cockle-ſhell lime-water, which though it 2 be 
too ſmall a quantity to have great effect in diſſolving 
the ſtone, yet would probably prevent any new con- 


uin: 


| Comparative value of the Jeveral medicines 


1 the method of cure juſt now propoſed, 


may appear with greater advantage, I ſhall ſtate 


rin few words the comparative value of the ſeveral me- 
of Wines which are thought to bid faireſt for diſſolving the 
ale gone; of theſe only The water and ſoap can be ſafe- 
if ly taken into the human body, ſpirit of nitre, ſoap- 
* lees, or the fiery lixivium of N. 64. and quick- lime 
75 being all mortal poiſons, are only capable of being uſed 


ben diluted in a large quantity of ſome watery ve- 
hicle, and even they do not promiſe ſo much as lime. 
vater; for as the virtue of ſpirit of nitre ſeems to con- 
iſt in its extraordinary corroſive. acidity, which muſt. 
de deſtroyed before it get into the blood, and till 
ore ſo before it arrives at the bladder, nothing can 
eaſonably be expected from it or any medicines of 
his kind. © In anſwer to this it has been alledged that 
though vegetable acids are entirely changed by the 
ligeſtive powers of the human body, yet this is not 
he caſe with'reſpe& to the mineral acids (a); but if 
e mine ral acids above mentioned are entirely changed 
dy the powers of the human body, they can have no 
ffect in diſſolving the ſtone; and if they are not de- 
royed, they become poiſons, and conſequently can- 
ot be ſafely exhibited. 
With regard to the ſoap-lees, or the fiery lixivium 
64, as they owe a great deal of their deſtructive 
uality to an ingredient which has ſcarce any effect in 
fſolving the ſtone (b), they do not ſeem ſo well cal- 
ulated for this end as lime-water, which at the ſame 


fs) Bocrhaave Chem. (e) See No. 62. above. 
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802 MEDICAL ESSAY 8 
time that it is ſtrongly ſaturated with that to which the 
ſoap lees owe their virtue, is free of the alkaline Ga 

which renders them in a great meaſure ſo noxiou 
But to ſet the virtue which theſe two medicines have 
in diflolving the ſtone till in a clearer light, it may 
not be improper to compare the effects which ſoap 

lees had on Dr. Jurin, with what lime-water had on 
Mr. Miller. 

Dr. Jurin's ſtone in his bladder ſeems to have been 
but of two or three months ſtanding, when he began 
his medicines ; whereas Mr. Miller's was above fifteen 
months ; Dr, Jurin took ſoap-lees in very large doſes 
for near five months before he paſſed any tones ; and 

3 after taking them near ſeven months, does not 
% ſeem to have been perfectly cured (a); Mr. Miller, in 
ſeven weeks after he began to drink lime-water, voided 
one ſtone, as in three months he did another, and has 
ever ſince been perfectly well. Mr. Miller had no 
pain upon uſing the lime- water (b), but in a few days 
began to perceive a gradual abatement of all his com- 


SFF FAI 


plants, while Dr. Jurin had his pains conſiderably h- | 
creaſed by the ſoap-lees at firſt, nor does he ſeem to 5 
have had any ſenſible caſe, till after uſing them above f 
four months. TOP " fo 
. As for quick-lime, its virtues are more plentifully 12 
and ſafely conveyed into the blood by means of lime- BF - 1 
, water than gy. elſe; if allowed to flaken for two BW - 
months, as Mrs. Stephens has directed, it gains u | - 
mildneſs only what it loſes in virtue (c), though even | 
after all it is a medicine which neither ſeems innocent By the 
nor agreeable, fry 
| 7+ ſur; 
See his caſe, p. 14. | | 2 

Wo Nor is Mr. Miller ſingle inſlance of this; for 1 have jul 2 
now two patients drinking cockle-ſhell lime-water for the ſtone; 7 
who, inſtead of having their pains increaſed by it, had not uſed - 
much above a fortnight, when they found themſelves eaſier. Ore (4 
of them, on diſcontinuing the lime-water, ſoon grew worle, bu qual 
on having recourſe to it again foynd himſelf better. * 
(e) See No. 20. above. — 
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But further, how ftrongly ſoever the above three 


jected into the bladder. 


eu Upon the whole, we have found in limt-water (that 
5" BY efpectally which is got off oifter or cockle-ſhells) a 
Fa menſtruum for the calculus fo innocent and mild, 
1 that it be taken into the ftomach without any 
dm, and injected into the bladder without the leaſt 
an ge of corroding it. 

ded ape | 

, SECTION XIII. 


ays The diſſolving Powers of the Menſtruums, 


F, in the foregoing experiments, the weights of 
* the ſeveral de me ſtones, and the times 
they were immerſed in the different menſtrua had been 
all equal, the ſtrengths of the menſtrua would at firſt 
uu feht have appeared; but ſince the caſe is otherwiſe, 

Iden fubjoin a table of the proportions which the dic 
o ſeolving powers of the menſtruums in the above pw 
ments bear to one another, but previous to it I ſhall | 
ven Piefly mention the grounds on which it is built. 

I ſuppoſe that the times in which different pieces of 

flame homogeneous ſtone will diſſolve in any men- 
ſtruum, to be as their ſurfaces, and ſuppoſing their 
ſurfaces to be as the ſquare-roots of their weights or 
10 —— of matter (which would be exactly true, were 
hey all either cubes or ſpheres, or their figures exactly 


Ore (a) Soap. lees muſt be diluted with at leaſt ſixteen times their 
, bu quantity of a watery fluid, in order to fave the throat and ſto- 
mach from their acrimony. Spirit of nitre and aqua fortis have 
not yet, ſo far as I know, been ventured upon in any ſhape, 
and Mrs. Stephens's powder diluted as ſhe orders it, is no better 
But RY ban fo much weak lime - water. 
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o" MEDICAL ESSAYS 
fimilar) the times for two different pieces af 
the ſame ſtone ta Are in any — wat 
cæteris paribus, as the ſquar gs. of their weights. 
If the weights of two pieces of the ſame homoge- 
neous ſtone be equal, and the times which they are 
immerſed in different menſtruums be alſo equal, the 
wers of the menſtruums will be as the quantities 
iſſolved. F | 
If the times, weights and the quantities diſſolved be 
unequal, the 8 of the menſtruums will be as the 
uantities diſſolved directly, and as the times and 
ſquare roots of the weights inverſely. Thus ſuppo- 
ſing m. M. to be the menſtruums, g. Q. the quanti- 
ties, 1. T. the times, w. W. the weights. m: M29 
xTxVW: Q=!xVw. 
If two ſtones. of different textures be put in the 
ſame menſtruum, the hardneſs of the one will be to 


that of the other as the times, and ſquare roots of the 
weights directly, and as the quantities diſſolved inverle- 


ly. If'm=M, then b: H:: X wx Q VW 4. 
Hence by comparing experiment 15 and 16, the 


hardneſs of the ſtone A is to that of B, as 380 to 406, 


and this it was neceſſary to take notice of, as in ſeveral 
articles of the following table, an allowance was made 
for this difference in the hardneſs of theſe two tones. 


TABLE 
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TABLE. 


MENSTRUUMS. Diſotving powers. 
-lime-water. Exper. 11. —— 202 
Diter-ſhell lime- water. Exp. 16.— — 383 
ockle- nell lime-water. Exp. 179. ———— 533 

Lime-water made with oiſter-ſhells, which had 
lan 35 days after calcination in the mo air. 215 
bene! e ene water and honey. Exp. 34. — 146 
Diſter-ſhell lime - water and ſugar. Exp. 35. — 340 
Stone-lime-water in cold digeſtion. Exp. 13. — 091 
Diſter-lime-water in cold digeſtion. Exp. 18. 229 
A ſolution of ſoap in common water. 70. 143 
The external part of ſoap. Exp. 73. 079 

Soap in ſtone lime-water. 
66. Firſt trial, —— 
— trial. — 


. [56] 


Sap with fo 3 


Lime · water made by pouring a 5 lation] | 
of ſoap'on calcined oifter-ſhells. Ex. [67. . 60 
Lim Ow made with a ſtronger ſolution of 


= F457 ils boiled. Exp. 63. 5 

he of potaſh and quicklime. Exp. 64. — 3449 

Another he of the ſame kind. Exp. 64. — 1768 

\qua fortis ſimplex in cold digeſtion. Exp. 64. 858 
And ſuppoſing its diſſolving power to be in- 
in a digeſting warmth, in the ſame 

propertion as that of oiſter-lime water, 2184 


then the diſſolving power of rea 
"Tap 
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funplex i in warm _—_ will be 
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y& MEDICAL E$5AYS 


The following hiftory is a further inflance of the eficq ; ” 
f lie- water in the cure of the 4 * | 


James Litſter in Mackie's Miln, in the county c 
Fife, aged fifty ſeven, about nine years ago, was h 
by a ſevere fall on a mill ſtone, and after that begu 
to be troubled with gravel in the ki and ureters 
At this time he had a great pain in ons of his kidneys 
and fto in his belly hike an iliac paſſion: Aſter 
clyſter he and was eaſier, and the ſton 
or ſtones paſſed into his bladder, but he did not ob 
ſerve that he had voided any with his urine till a gre: 
time after; and ever fince this he has had all the ſymp 
toms of a ſtone in the bladder, he has great pain 
making urine, 18 not able to uſe exerciſe, upon 10tior 
feels the ſtone pricking him in his bladder : Riding at 
A ** 3 uneaſineſs; and after it 
or m ing, his nrine is generally tinged wit 
* = — He has been * —— 12 , Wot 
ii ſymptoms at certain peri perated ; during the fit 
: AE "So he is in great diftreſs, and his urine, which he he 
2 inclination to make every two or three minutes, comes 
away in drops with ſevere ſtimulating pains. The fit 
generally laſt three, ſometimes four weeks, and re- 
turn after an interval of fourteen or twenty days. 
He took Mrs. Stephens's medicines for two montia th 
without any benefit, but found his pain increaſed by 
them, his ſtomach out of order, and appetite U 
greatly deſtroyed. has alſo uſed ſoap for ſome . 
time, to the quantity of three fourths of an ounce 4 
day, but without any ſenfible benefit. 
I adviſed him. along with the ſoap to drink lime: 
water made with calcined cockle-ſhells, beginning with 
two pints, and if it agreed with him, increaſing the 
quantity to three pints or more every day. 
Upon the fuſt of June 1742, a few days before be 
began tb uſe the lime water, he was attacked with 3 
ſevere fit of pain, and difficulty of urine, which laſted 


twenty days, in which time he pe ſſed a good deal a 
ot { tous! 
/ 


| and OBSERVATIONS: g 
gh flime 3 but in eight or ten days after this was 
wer, he found himſelf eafier than he had been for a 
year before, and made his urine more freely and with 


be 

Gn the ad of July having uſed the lime - water ſcarce 
four weeks, he rode fourteen miles z during the ndings 
he felt ſome pain in his bladder, notwithſtanding which, 
er day he was quite eaſy ; whereas formerly, if he 
had made any journey on horſeback, he was ſure the 
© Way following to be in the utmoſt diſtreſs, and to con- 

tnue ſo for or eight days. h 
When he ſtoops down, or makes any ſudden motion, 
he ſtill feels the ſtone puſhing him in his bladder, but 
not near ſo ſharp as uſual. His urine, fince he uſed 
the lime-water, depoſites a great deal of whitiſh ſedi- 
„rent: and herthinks it has given him a better a 
die than he has had for ſeveral years paſt. | 

From the ſecond. of July, he drank above three 
ol pints of lime-water every day, and was very eaſy till 

. Wl the twentieth of that month, when he had a fit as uſual, 
but it laſted only eleven days, and now it was only in 
making urine that he had any pain ; and this was not 
ſo ſeyere neither. His belly being generally coſtive 
during the fit, I ordered him ſenna-tea, from which 
he had confiderable relief. 

He continued very well all the month of Auguſt. 
atis and walked on the twentieth, fix miles in few hours, 
4 by vithout any pain or trouble ; whereas for ſome years 
erte de could not walk even one mile without much pain. 
dme Upon the firſt of September, he found his urine 
e much obſtructed, and had a fit which laſted nine days; 

but though his provocations to urine were frequent, 
me-f and the difficulty in making it conſiderable, yet after 
wich "ding a few drops he was caſy, and had no flimu- 

ting pains. From this to the end of October laſt he 
Was as well as if he had no ſtone, was able to go about 
e bel bis buſineſs, and was fit for any work that did not re- 
h dure great ſtrength. He can ride now as well as ever, 
tel aud never finds any thing pricking him in his bladder, 
1 offi] bot even when he has the fit. From the IE of 
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des MEDICAL/ESSAYS e. 
July he made no uſe of ſoap: He has been fo ſenſibleof 
the benefit he has had by drinking lime · water, that he 
is reſolved to perſiſt in it in hopes of a complete cure, 

I have had occaſion to order diſter and cockle-ſhell 
lime-water for ſeveral others, but have not yet met 1 


with an inſtance where it was drank to two or three oft 
pints a day, and any tolerable regimen obſerved, with. EH 


out the patient's finding himſelf in a few weeks ſen 
ſibly eaſier. When the ſtone is ſmall this will hap- 
— moſt remarkably, as was the caſe with Mr. Mü. 
er, but if it is very large, even after its ſurface is ſof. 
tened, and the rough points worn off it by the lime. 
water, it is not to be imagined but that by its bulk it 
muſt ſometimes give uneaſineſs, eſpecially in making 
urine; but the patient has this to comfort him, that 
while he continues his medicine, the ſtone is daily 
growing leſs. | 
I ſhall only make one obſervation upon this hiſtory, 
which the moſt rigid infidels with regard to the diſſo- 
lution of the ſtone muſt acquieſce in, and that is, Sup- 
ſing lime-water could not diſſolve the ſtone, yet 
ſince it is capable of giving ſuch eaſe and quiet to thoſe 
who labour under it, whether would it not be more 
adviſeable for ſuch, eſpecially if advanced in years, to 
reſolve upon drinking a bottle of this every day 
during their whole life, than ſubmit to one of the molt 
cruel, - and, at the fame time, not the leaſt dangerous 


operations in ſurgery ? 


1 of the firſt Volume. 
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ee BOOKS printed for C. Hr eu of the Red 
t he 22 3 Lion in Pater-noſter Rom. 3 


hell 1 Modern Theory and Practice of Phyſic; wherein 

the antecedent Cauſes of Diſeaſes; the Riſe of the 
\res ¶ moſt uſual Symptoms incident to them, and the true Methods 
ith. Nef Cure; are explained according to the eſtabliſhed Laws of 
c Nature and;thoſe of the Animal Oeconomy. Together with 
e Chemical Analyfis of the Urine, and a Statical Examina- 
ap- tion of the Blood in every Stage of each Diſtemper, where 
Ai. I Bod could be drawn with Safety. The, ſecond Edition, 
ſof. with large Additions. Price 5 4. e bat „ 


me. x ot iN) rd 3-H ib 15504 
kit A New, Eſſay on Muſcular Motion, founded on Ex- 
ing 8 Obſervations, and the Newtonian Philoſophy. 
SCALES See 


Theſe two by 'Browne Langriſb, of the College of Phyſi- 
ey cians London, and F. R. s. 

„ Wl A Praftical Ellay on, the Small. Pox, wherein a Method 

of preparing the Body before the Diſeaſe comes on, and of. 


. riving the variolous Matter from the Vital to the remote 
yet Nerts of the Body after their Acceſſion, in order to prevent 
ole Ne fatal Conſequences which too often attend it, is propoſed ; 
dre Method of curing the Small-Pox by Reſolution, or taking 


ff the Inflammation, is recommended. -Tagether with ag, 
nquiry; into the Riſe and Progreſs of the Diſeaſe, The 
cond Edition with Additions. Price 45. By William Hil- 
ay, M. D. at Bath, puts | 1314 


An Enquiry into the Virtues of Road-Water, in Wilt 
hire, by Dr. Williams. Price 1 5. 

A Courſe of Chirurgical Operations, demonſtrated in the 
Royal Garden at Paris. By Me Dions. Price 6 5. 2 


Eſſays and Obſervations on the following Shoe, wi 
Jn Trade. On Huſbandry and Flax. On raiſing Banks 
gainſt Tides and Floods. On Hops. Directions for mak- 
g Roads, Inſtructions for making Cyder. Obſervations 
n the Linen ManufaQtory. On drefling Flax. On Brew- 
g. Publiſhed by a Society of Gentlemen in Dublin, II- 
rated with Copper-Plates, Price 41. | 
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5B BOOKS printed for C. HIT cu. 
Krit: Or, Philoſophical Reſlections concerning the V. 
tues of Tar. Water, and divers other Subjects, Conne 
and anſwering one from another. By the Right Rey, D. 
George Berkely, Lord Biſhop of Cine. Price 2 5. 


An Introduction to Geography, Aſtronomy, and Da. 
ling: Containing the moſt uſeful ts of the ſaid Sciency, 
adapted to the meaneſt Canal, 3 the Deſcription al 
Uſes of the Terreſtrial and Celeftial Globes, with an Into 
duQion to Chronology. - The third Edition, in may 
fides many other great Additions, are about twenty 
doxes ing to the Globes, entirely new; as alſo the Cu 
ſtruction and Uſes of Refracting and Reflecting Teleſcops, 
Illuftrated with twelve large Copper-Plates. By Cg 
Gordon, Beautifully printed in Oftavo. Price bound 4 5.64 

I have read this Book, and think it will be very wif 

#0 Beginners. J. T. Deſaguliers, LL. D. F. R$, 


A Treatiſe of Algebra, with the Application of it to 1 
Variety of Problems in Arithmetick, to Geometry, Tris 
nometry, and Conic Sections: With the ſeveral Methods d 
ſolving and conſtructing tions of the higher Kind, Y 
uche Wolfius. F. R. 8. Tranſlated from the Latin, 

TICE 5 J. 5 \ 


An Hiſtorical and Philoſophical Account of the Barome- 
ter, or Weather-Glaſs ; wherein the Reaſon and Uſe of that 
Inftrument, the Theory of the Atmoſphere, and the Cauſe d 
it's different Gravitation are aſſigned and explained; andi 
modeſt Attempt from thence made towards a rational Ac: 
count and probable Judgment of the Weather. By Eduai 
Saul, A. M. The ſecond Edition. Price 1 3. 6. d. 


A ſtronomical Dialogues between a Gentleman and a Lach, 
wherein the Doctrine of the Sphere, Uſes of the Globe, and 
the Elements of Aſtronomy and G phy are explained i 
a pleaſant, eaſy and familiar Way. By Fohn Harris, DO. D 
F. R. S. The third Edition, Price 25. 6d, 


An Effay on the Tranſmutation of the Blood, containing 
the Ætiology, or, an Account of the intermediate Caufe d 
Putrid Fevers, or Agues; as alſo, Obſervations upon th6 
noble Specifick Cortex Peruvianus, Price 15. 
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BOOKS printed for TO. AS TIE I, &f 


Vit the Roſe in Pater-nofter Row, "#44 
. Dt PHYSICK ad ANATOMY. 


i New Engliſh Diſpenſatory: In four Parts, Contain® 
ing, I. A more accurate Account of the fi Medi- 
ines, than any hitherto extant. II. The offici 


* tions, according to the laſt Alterations of the Co at 
Into · London: = — b the . —_— - the 

ts WE dinburgh Diſpenſatory many ot mpoſitions, 
* len from the Practice of our Holplal, and the matt co. 


brated Authors, III. Extemporaneous Preſcriptions, taken 
om the beſt Authors, and the moſt eminent Phyſicians 


Gr OV in practice. IV. A rational Account of the Opera- 
% en of Medicines. . To which are added, the Quantities of 

F idle Syllables of the Latin Names, expreſſed by long and 
16 dort Marks: So that this Diſpenſatory anſwers at the ſame 


ime the Purpoſe of a Proſadia Pharmaceutica, By James 
ine, M. D. 8vo. Price 6 5. | 


3, A Treatiſe of the acute Diſeaſes of Infants: To which 
5. e added Medical Obſervations on ſeveral grievous Diſeaſes. 
wr ritten * in Latin, by the late learned alter 

Ir, M. D. Fellow of the Royal College of Phyficiang 


| London, and Profeſſor of Chirurgery in the ſame. Tranſ- 
ted into Engliſh by John Martyn, F. R. S. Profeſſor of 
any in the Univerſity of Cambridge. 

Critical Reflections upon the Emmenology of Dr. Freind. 
Dr. Le Tellier, a French Phyſician, Tranſlated into 


ule Wells, Price x 5. 6 4. 
Te Treatiſe of continual Fevers, In four Parts. To 
Jul * are added, medicinal Obſervations in three Books. 


herein are enumerated, the Diagnoſticks, Prognoſticks 
id Events of the ſeveral Diſeaſes incident to human Bo- 
ies, By TFodocus Lommius, Tranſlated from the Las 
u. By T. Dale, M. D. 8vo. Price 55. — 
Anatomical Expoſition of the Structure of the Human 
Jah. By James Benignus Winſlow, Profeſſor of Phyſick, 
natomy and Surgery in the Univerſity of Paris, Member 
the Royal Academy of Sciences, and of the Royal Society 
Berlin, &c. Tranſlated from the French Original. By 
peorge Douglas, M. D. Illuſtrated with Copper Plates. 
Quarto, Second Edition. 
The Philoſophical Trattfations (from the Year 1719. to 
* Year 1733) abridged and diſpoſed under —_ Heads, 


Icing a Supplement to Mr, Lowthorp's and Fones's A- 
0 idgments. 
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Tie Philoſophical Tranſactions from 1733. to 1743. 2. 


ments. By Fobx Martyn, F. R. S. 2 Vols 4to. 
++ HUSBANDRY, GARDENING, &c. 


nud all other Branches of Buſineſs relating to a Farm. 2.0f 


Land at a ſmall Expence, with burnt Clay. 7. Of the 


| the Cythiſus of the Antients, a Plant which may be ſuccel 
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ments, Ry John Eames, F. R. S. and Jahn 
R. S. Profel of Botahy in the Univerſity of Can: 


Brice and diſpoſed under general Heads, Being a 8 
plement to Lowthorp, Fones, Eames and Mariyws Abriß 


E911 * 


- /The-Praftical:Farmes ; containing many new Improye- 
ments in Husbandry. 1. Of meliorating the different Soil, 


tha Nature of the ſeveral Sorts of Wheat, and the Soil pro- 
Per for each. 3. Of the great Improvement of Barley by 
2 the Seed, -after an entire new Method, and with. 
out/Expence:: 4. Of increaſing Crops of Peaſe and Beam 
by Horfe-haughing. 5. Of the Trefoyle, Clover, Lucerne, 
and other foreign Graſſes, 6. A new Method to improve 


Management of Cows, and 8 ſuckling of Calves, Lambs, 
Sr. With Means to ans 2 [era to cure Rotters 
neſs in Sheep. 8. How to keep Pigeons and tame Rabbig 
to Advantage. 9. A new Method of planting and improv 
ivg Fruit- Trees in Ploughed Fields. The third Edit. By 
liam Ellis, of little Gaddeſden in Herifortſhire, drs 
Price 2 5. | 7 
Mr. Switzer's Compendious Method for the raiſing of the 
Italian Brocoli, Spaniſh Cardoon, Celeriac, Finochi, and 
other foreign Kitchen Vegetables. Alſo an Account of tit 
Lucerne, St. Foyne, Clover, and other Graſs-ſeeds. Wil 
the Method of burning Clay for the Improvement of Land 
The Sixth Edition. To which is added, a Diſſertation of 


fully made Uſe of for the Improvement of the moſt dry bil 
ren Land: Alſo an Account of the great Profits which a 

m ſowing the Lucerne, and burning of Clay, Prict 3 

he Additions. may be had alone, Price 15s. - 

be PraQical/Farrier 5 or, full Inſtructions for Count 
Gentlemen, Farmers, Graziers, Farriers, Carriers, Spa 
men, Sc. Being a very. curious Collection of well-exf 
rienced Receipts for the cure of the moſt common Diſten 
pers incident to Horſes, Oxen, Cows, Calves, Sheep, Lam 
Hogs and Dogs; digeſted under their proper Heads. I. 
third Edition. 12mo. Price 1 5, 
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